FFp ?~d1 DESCRI PTI ON OPTI CAL DI SC RECORDI NG CONTRCOL METHOD, DRIV5, @mp7ww
RECORDI NG SYSTEM TECHNI CAL FI ELD The present invention relate5\1 g'ﬁef od
for controlling recording on witahle optical discs such as CD-R (Conpact

Di sc- Recordable) discs and CD-WR (Conpact Di sc-ReWitable) discs, drives
for optical discs, such as CD-R drives and CD-WR drives, and recording
systens which record data simnmultaneously on plural optical discs.
BACKGROUND ART Anmpong drives for recording/reproducing data on/from optical
di scs, some drives applicable to CD-R discs or CO-RW discs (hereinafter,
abbrevi ated as "discs") adopt RESCRIEALOfy e recording nethod as their
recordi ng nmet hods. When a CD-R/RWdrive (hereinafter, abbreviated 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
opt PETICALs PIThREGRDIYS QENEFROR METHORst DRLEE + (ARR, REGHRPENSI Iy records
data in a lead-out area. This recording process must be perforned at a

ti nBYSMEMAM t hout interruption fromthe |ead-in area through the track to
the I|ead-out area. 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.

Wwhen 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 nul taneously on plural optical discs is constituted by 2 10 3rév§$ a@ﬂﬁa
control unit for controlling recording and reproduction of thesgebldr @e .

this system the Disc At Once recording process nust FE 20U5 carried out
sinmultaneously in all the drives so £hat one pi ece original data is

si mul t aneously recorded on the plural discs by the plural drives. this D sc
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 conmputers is low, there are cases where buffer under-run occurs and

t r ank¢ed-gata axe@ -br oken i n process of recordi ng, whereby the recording
operation is suspended. At this tine, TOC (Table O Contents) data as an

i nf or mat i Borither ,ofa @& alupl tatehely systemndéeri yecerdidul-4dtarea of the
disc. The state of the TOC data and the state of track data in which the

t r ansimultahaohady beeplmukermphnipabediscof isecongitidgwied WY ferent from
each other, resulting in an inproper disc, whereby the data reproduction
t hered r@pibesogra amposiralle urfit tfier , cohtrébldogl resoimshiny sardn has
foll ow ng problenms. the case of CD-R/ RWdiscs, start tine of the |ead-in

ar ear dpes @Bl bar ofr eheseedittiveas. "l ead-in area start tine") is changed so

as toidentify the type of the disc. The nuneric 8 FEB 2005 value of this
|l ead-in afgarpidrbykieRm, They eMisidy oecordedooding process must be
carried out simultaneously in all the drives so that one piece
of original data is simultaneously recorded on the plural discs
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 casges where buffer under-run occurs
and transfer data are broken in process of recording, whereby
the recording operation is suspénded. At this time, TOC (Table
0f 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 wﬁich 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



the disc as ATIP (Absolute Tine in Pre-groove) data which is iQ{ﬁT Qggp
indicating tine and other properties of the disc. For exanple, e e a
disc with the lead-in area start time 97:24:01 and a disc with the lead-in
area start tinme 97:34:21. The length3of the lead-in area of the former disc
is 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 recording by the Disc At Once recording
met hed.ueaduf t thhs 1Rede iins axes ot abiNg LecPrEVAGSIde & FEEALE NG f r om
variations in the disk type. The CD-RWdiscs have |limted recording
speats: dmc exanprEP {Abselate & discirxBrasgvebyefodadauileiadpeksl, a disc
for a range of single quadruple speeds, a disk for a range of quadruple to
12x isgeatttiemditdechitiag Wiame distsotheh prbperenesr edortdiengspeed ranges
are m xed, sinultaneous recording by the Disc At Once recordi ng nethod
canmel- kRecaasT&) MEnéeeondiengl Misd widerthe peadleim sirma tsdregust imeor di ng
on the plural discs in the CD duplication system a |arge nunber discs

Withet e .3l e & aice stiant tloel eud-Iecardangtasiteedmeange shoul d be
prepare The present invention is nmade to sol ve the above-nenti oned

proghens .and hagd ofehgEhOBiFEhel A iV flea 8da 0P| €Bk dosmereahisti nys

control nethod and a drive for creating an optical disc that is

repp9dugi:phe 1@V ey WMLy ANaflr @heOQ@HG Wi et Bead-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 impossible to perform simultaneous-
recording by the Disc At Once recording 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



Is recorded in a track of the optical disc and then the record % éiﬁﬁé @fzc
recordi'ng system whi ch sinultaneously perforns recording on diffe?e t B S
of optical discs. DI SCLOSURE OF THE | NVENTI ON According to the present
invention (Claiml), there is proviged an optical disc recording control
met hod by which data which is to be included in at |east one track, a

| ead-in area, and a |ead-out area of an optical disc is collectively
recorded, conprising: starting to record data froma pre-gap in a first
track at an inner radius the optical disc, continuously recording data in

al | L08otaafScANd e AAtbUing! §2ar 808 rbhercsdldiding eaprghegedata in the

( area“and a program nmenory area which are |ocated at the inner
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types of optical discs.

DISCLOSURE OF THE INVENTION

According to the présent invention (Claim 1), there is
provided 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 1is 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 cohtrol 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



e

the recording process is switched to record data in the |ead- ué @ggaamgnd
after the recording in the | ead-out area is ended, track infor ' f
readi ng the track data fromthe optical disc is nodified in accordance
with the track data which has been agtually recorded on the optical disc,
and the nodified track information is recorded in the lead-in area and the
program nmenory area. the optical disc recording control nmethod so
structured, even when the recording process is suspended, contents of the
track information (TOC data and program nenory area data) recorded in the
| eadg) P1 8" §arand st bR NP ¥ DB FESR Ynatha ¢2Ackedt athd nopetoslaacecyi th the
trac ata which has been actually recorded on the optical disc, whereby a

repr é’%@%@a?ﬁpg);%c@s%c f@wftéﬁsat g8. rAeeeudidag 4 o4 henor esgat

i nventr on in the optical disc recording control method as

defi netde%p %th %thatf(ji: SRIAN AL PRGN and 1Re e di ek PLOCeAaLS

suspéﬁ e da elng recorded 1n the track of the optical di'sc,
the rec dlngn ogess g§‘swhgc ethp%gepdi data i e igadsPut rea, and
afte‘rréi‘r(}% HeEBH8F hg°Pn e 188000t “aT ea- |ske% e T trac g? BFmacion for
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theﬂggﬂféé¥téify recorded on the optical disc, and the modlfled

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

program memory areé.

In the optical disc recording control method so structured,
even when the recording process is suspended, contents of 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 3), in the
optical disc recording control method as defined in Claim 1,
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 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



information is recorded in the lead-in area and the program _1 8 FEB 2L0. 51
(1) nenory area, as well as nulti-session information which enablgesEB 2005
additional recording on the optical disc is recorded in the |lead-in area.
the optical disc recording control nethod so structured, even when the
recordi ng process is suspended, contents of the track information (TOC data
and program nenory area data) recorded in the |lead-in area and the program
menory area can edited in accordance with the track data which has been
actually recorded on the optical disc, whereby a reproducible optical disc

can nhﬁn&fifaéﬁéa, Fait Gen addiphionpls €€ 06di hgfomrmattheropih Leh ehsisles
enabl ed, thereby effectively utilizing the optical disc. According to the

Presenfid 1eat | PBc6EHRNE Hh tHEISht ScaPr @vbdedsareopiidedl 1h sené ecor di ng

control nethod by which™a device for witable optical disc selects either
a D AL e, . recording nethod for recording data received froman
ext erna device in a lead-in area, tracks, a |lead-out area, and a program

merory anga Gfe A PPEh £k AkSGRRANY Ad¥ersl RerhBEOR AN iiggpt hod

for recording dat'a’in tracks, - out area, a l'ead-in area, and a
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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. Further, additional recording on
the optical disc is enabled, thereby effectively utilizing the
optical disc.

According to the present invention (Claim 4), there is
provided an opticél 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, and when the drive of the optical
disc receives a command instructing the Disc At Once recording

methed from the external device, the drive selects whether the

Disc At Once recording method or the second recording method is

to be used.



to be ysed. 18 FEB 2005 the optical disc recording control nethod so
structured, the optical disc drive can record data by the best {sfiltled 2005
recordi ng method according to the format of data which is received from an
external device or the |like. Further7 there is no need to create new
software on the host conputer side in order to execute the second
recordi ng net hod, and conventional software for the Disc At once recording

met hod can be used as thereby maintaining conpatibility. According to the
present invention (Claim5), there is provided an optical disc recording

control nif hate bypwhish dakd recdatPigedoftrolunakhopt isedls tdiitsured,
simul taneously by either a Disc At Once recording nethod for recording

dat @ pien ogaﬂ_i%aéki@iséréﬁivhr@%ﬁ,r&:dﬁdawa Bye8heaBds? BLQFYN MENDIY area
of an optical disc sequentially, or a second recordi ng nethod for
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menory area -of an optica sequentialTy, conprising: reading |ead-in
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pl ural -optical discs, —judgin hé Tead-Tn area start mes of al
the.optic
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software for the Disc At Once recording method can be used as

it is, thereby maintaining compatibility.

According to the present invention (Claim 5), there is
provided 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
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.

In the optical disc recording control method so structured,



recordi ng method. the optical disc recording control nethod so structured,
even when optical discs with different lead-in area start tinesj rg{gﬁ%ﬁg,
si mul t aneous recording of data on plural optical discs is poséigfe
thereby effectively recording data een on a |arge nunber of optical
discs. J According to the present invention (Caim6), the optical disc
recording control nethod as defined in Claim5 conprising: reading

i nformati on that defines recording speed ranges, which is recorded in the
ATI P of the plural optical discs, judging whether or not there exists a

com@Eyers Rafsh ispt BEHI dingcspeddh rdfyRar aft al adkhénopiriesals Wit s ined when
there is a coomon speed, deciding the conmon speed as a recording

pr ogeesSipikedPatnd PFabbubheeepirididlg @ 5 katahbhepdhenlt lbgrteidal no conmon
speed, not perform ng the recording process on all the optical discs. the

opt ijGaledisge gﬁ%ﬁ}@ié‘}? CRBLERY EBtrRRd SR IS rH6ESFadngeuan avkeiepldn ah

optical disc different Tead-in area” start tines or recording

Prog&sng, Sheed JANHSS; &4 € HE%F%“ si nul taneous recording of data on the

pl u ar‘optlca discs s possil thereby effectively recording data even
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reading information that defines recording speed ranges, which

is recorded in the ATIP of the plural optical discs, Jjudging

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.

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 1is
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



and a | ead-out area of an optical disc, conprising: a track daqa rFEBrgfﬁg
means for starting to record data froma pre-gap first track at an rnn ﬂ
radius of the optical disc, and recording data in all the tracks; a

| ead-out area recording neans for rgcording data in the | ead-out area
continuously after the data is recorde 1 the tracks; and a track

I nformati on recordi ng neans for recording track information for reading
the track data recorded on the optical disc, in the lead-in area and a
program nenory area which are located at the inner radius of the first

tracks afterskthe daid S dieciaitied FaditbeofeatedWpiice®l dbecpptahdal disc
drive so configured, contents of TOC recorded in the |lead-in area can be

edi t£0:5PaRRAORARACE AN e WAl @b 6h1Bag -Rean Acddialésoracayded in a

trac erePBy a reproducible optical disc can be created. According to

the PLESENEOENYERbEANNCC AN B (he pBhiCBL: Bl Wdieidfodefyned in

d ai r I NC - a swtching neans for switching the recording

process to, record data in the ;lgad;pyt eq, Whe .an £ rpr PLEKrs and the
rexxﬂTﬁﬁ@ % oc %‘s’“i‘s“E 5&§5§ﬁﬂé%'ﬁhi et gétra%% Gét%‘ls'bgfng recorded by
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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



out area by the | ead-out area recording neans is conpleted; and ,  a second
track information recording neans for recording the track i nf orimdt &k 2005
nodi fied by the track information 8 FEB 2005 10 nodification neans in the

| ead-in area and the program nenory Idfrea. 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
| ead-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,
wherehyi fi¢ephioduaidans apt itded Desd-ianarereaned . thiéc qoraiman tendey pr esent
invention (Claim9), the optical disc drive as defined in Aaim?7 further
inclydes: a switching means for switching the recording process to record
data in the |ead-out area when an error occurs and the recordi ng process

is suspepdeghuhblbe iche Wiaek diaivei Sobebngigageadedvian titeer raek  data
recordi ng neans; a track information nodification nmeans for nodifying the

tra%%}d%@%ﬂ@tbﬁacgglsﬁlils haGerid, | fonteseEsdamcenw tdrddle track data

whi ¢h eén actually recorded on the optical disc, after the recording
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conpléted, Second track In ion recordi ng neans for recording the
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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



area; and a nulti-session information recording means for recorfigng£3 2009
mil ti-session information which enabl es additional recording on the
optical disc, in the lead-in area, while 8 4-LB 11 sinultaneously the
second track information recording means is recording the track
information in the lead-in area and the programnenory area. In the
optical disc drive so configured; even when the recording process is
suspended, contents of the track information (TOC data and program nmenory
area data) recorded in the lead-in area and the program nenory area can be

edi t gdnh NragectdinahaNddrdie track dafsrmwhitdorhasedeediagtmebhy rnecor ded
on the optical diSc, whereby a reproduci ble optical disc can created.

FU”P@éoréMgt kaBak 2eGOridi Ay At {be Rt taal 1dasc- s areabind, theereby
effectively Qtilizing the optical disc. According to the present invention

(d ai LE8+l SreRfOvided a witable optical disc drive conprising: a
fi rzéfg ec%rlhlgﬁggkaﬁse for recording data by a Disc At Once recording

met hod by, whj £h ﬁg%écgi Eﬁ%@“ﬁ?&&@_@o:8@ﬂf&@u§%@%’é#éﬁﬂ%%en'@ﬁé‘OUt area,

and a program ne afea of an optical disc™ sequentially; a second

recordi ng. means ggés%eggrgygkéﬁﬁéhjnhoﬁggggg hec U NG-4wt hod by which

dat & §LTRER? oY racks, 'l out area, a lead-in area, and a program
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accordance with the track data which has been actually recorded

on the optical disc, ﬁhereby a reproducible optical disc can be

created. Further, additional recording on the optical disc is
enabled, thereby effectively utilizing the optical disc.

According to the present invention (Claim 10), there is

provided 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 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.

According to the optical disc drive so configured, the



receives a command instructing the Disc At once recording nethfghﬁpqﬂ1ﬁ@b
external device. According to the optical disc drive so configu g 5
19 FE 2W5 12 optical disc drive can record data by the best suited
recording mnmethod according to the fi& mat of data which is received from

t he external device. Further, there is no need to create new software on
the host conputer side in order to execute the second recordi ng nethod,
and conventional software for the Disc At once recording nmethod can be
used as it is, thereby nmaintaining conmpatibility. According to the present
i nvesd fa{ Chak® dklivel here decoRd a¥atiedbgnthpt besh disictedcoedongingst em
whi ch conprises plural optical disc drives and a controller for

COntnfé%ﬂwgac&sfeaﬁgngoa%é aRyashieto pnagtat hRiphutal rdepsed from
si multaneously transfers data which be recorded on optical discs, fromthe
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the o I SCS al'l” the drives, and the drive conprises: a first

recqr di ea Lecor ding . Ta,;),-y PisSrabt eRCe eG4l hige met hod by
whi &P Jéra |§g$e%g%de 9 St Fégg; (g$ea ?F%cks a |l ead-out area, and a
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r ecHcHi re&6ra secon recordi ng net hod by mhlch

dat%tl%nce recording method can be used as it is, thereby
maintaining compatibility.

According to the present invention (Claim 11), there is
provided an optical disc recording system which comprises
plural optical disc drives and alcontroller 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, 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



recorded in tracks, a |lead-out area, a |lead-in area, and a progra€1gpgng c
area of an optical disc sequentially, the controller conprises:Ja r e iﬁéd
nmeans for reading lead-in area start tinmes recorded in ATIP (Absolute Tine
in Pre-groove) the plural optical didgscs which are inserted in the plural
drives; a judging nmeans for judging whether the lead-in area _rr i~h LL a
L) L L 13 start tines of the optical discs which are read by the reading
nmeans are all the sane or not; and a selection neans for selecting the
Disc At once recording nethod when the judging neans judges that the

| eadsi Jr-8r €8mébabl theeopficll diwesa wpithakrei seadaby tiiee saesdiagd
sel ecting the second recordi ng nethod when the judgi ng neans judges that

thernf‘ecﬁi%i S} Se8110RhikC@and 5 Wdt; amkifiesenbckead- mearwreca et art tine, and
all the drives perform sinultaneous recording on the optical discs

; e di e X
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optic sc’recording system so configured, even when optica

di fferent lead-in, grea,gLar ] L xpd. + $heY! bangaus Higeor ding of
dat§%5$ﬁﬂiééﬁg%p¥ﬁﬁéltg%sé%ﬁﬁ%gﬁgﬁgé ed?itﬁereby effectively recording
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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.

In the optical disc recording system so configured, even
when optical discs with different lead-in area start times are
mixed, simultaneous recording of data on plural optical discs
is enabled, thereby effectively recording data even on a large
number of optical discs.

According to the present invention (Claim 12), in the
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
igs 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 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



optical disc recording systemas defined in Claim1ll, the contr?lleé .
conprises: a recording speed reading neans for reading i nf or mat.l dh k&Bt2005
defines recordi ng speed ranges, which is recorded in the ATIP of the plural
optical discs inserted in the plural4 drives; a judging neans for judging
whet her there exists a conmon speed in the recording speed ranges of the
plural optical discs, which are read by the recordi ng speed reading neans,;
and a decision nmeans for deciding the coomon speed as a recording
processi ng speed for all the optical discs when the judgi ng nmeans judges

t hattfHer 60BFON ngP @b ki vdges 8f. 211 thet bptrieadr digspeaddr anges of - al |
the optical discs, and deciding not to performthe recordi ng process on

al | 485 q PRl ek oS pertam tiiee | GO AGiABaPEoredgeD i Ll noheommon  speed

exi sts the optical di'sc recording systemso configured, even when disc with

di ffog-fteféaiea‘i-slze Fndd %.ir?é?&d’oﬁﬁgC&ﬁeéﬁgowaagsp&@mssidlgc@ﬂ@@ﬂ ranges are
g dat

m xed, sI nul taneous recordi a on plural optical discs is possible,
therghy, effectively recording data even on a |arge nunmber of optical
disé%*iibchd%%b“to the present invention (Claim13), in the optical disc

recordingni%§%§n§§a&ggﬁi@§§ér%é§&§€%%%i%% e CQBtEBHf?q#¥gHUié@éﬁ a

recordin I'ng means ~Information that defines
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the%%ocessing speed ranges are mixed, simultaneous recording of
data on plural'optical discs is possible, thereby effectively
recording data even on a large number of optical discs.

According to the present invention (Claim 13), in the

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 récorded 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 disecs, 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 judgés 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



exi sts a common speed in the recording speed ranges of the ‘plfralﬁgPZMﬁal
di'scs, which are read by the recordi ng speed reading neans; a geg I
means for deciding the cormmon speed as a recording processing speed for
all the optical discs when the juddiing nmeans judges that the commobn speed
exists in the recording speed ranges all the optical discs, and deciding
not to performthe recording process on all the optical discs when the

j udgi ng nmeans judges that no conmon speed exists; and a display device
whi ch di spl ays an error nessage when the judgi ng neans judges that no

coMdt GReEllg expeka irangles & FER P0OBe 16ptécadddigespeed ranges of all the
optical discs. the optical disc recording systemso configured, it is

possi bl e #,9 £ RéOppracuIericl imainidingobyseenr dongony igmrerd orit displ ay on
the di splay device, thereby preventing failure in recording. BRIEF

DESCRIRTIHN: GFo DRAYS NeSaFugwerre olf i snab bl oey difageadiridlings byatameniher
strdcture a drive according to a first enbodi nent of the present

| nventd R gW e 23k SpRaSCheRmlde, i e aby shewhagtangerainhe d ammat
wwgiyscdlgcc}g?dﬁingpt ﬁg first enbodi ng!rgx fhe invention.

recording.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a block diagram illustrating the structure of
a drive according to a first embodiment of the present
invention.

'Figure 2 is a schematic diagram showing an example of a

format of a CD-R/RW disc according to the first embodiment of

the invention.

Figure 3 is a flowchart for explaining a conventional 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



Figure 3 is a flowhart for explaining a conventional Disc At "
recording nmethod A. Figure 4 is a flowhart for explaining a n@ggﬁﬁﬂigmﬁﬁ
met hod B according to the first enbodi nent of the invention. Figure 5is a
flowchart explaining a recording netitfod Cin a case where an error occurs
while a drive records track data by the recording nethod B, and then the
recordi ng process is suspended, in the first enbodinment. Figure 6 is a

di agram for 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 i scriedie@r ffpmothexpual BiheegtTQH dii gunki 6hascbddneatted thenf ihet Cue
Sheet in figure 6 according to the first enbodi nent of the invention.

Fi g ifedt dbAOERE fiake@tdloai .ni ng TOC data which is created by the
recording nmethod C according to the first enbodi nent of the invention.

Figure 9 g5@rdi #9581 Q5 a@rRlifd N A a dRtAgt ovhdat amwiticisebsi on
information is added in thé first enbodinent the invention. Figure 10 is a

bl o¢k-odiaaf 3 [44&5LeBbEBYnENREHAF (Ul £ecdr fhguRbl eall aasyst em accor di ng
to second and thir enbodi fents of the present "invention. Figure 11 is a

fI owghards e P! @81 Pvankssardi ng met hod
Figure 9 is a diagram for explaining TOC data to which

multi-session information is added in the first embodiment of

the invention.

Figure 10 is a block diagram illustrating the structure of
a CD duplication system according to second and third

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 3.

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.



f the CD duplication systemaccording to the second enbodi nent of the
invention. Figure 12 is a flowhart for explaining a recording meghpgg EME
CD duplication systemaccording to the third enbodi nent of the I.nvention.
BEST MODE TO EXECUTE THE | NVENTI ON 1(Enbodi nent ;'I) A first enbodi nent of
the present invention will described with reference to figures Figure 1 is
a block diagramillustrating the structure a drive for an optical disc
according to the first enbodi nent the present invention. C 17 A drive 1
conprises a spindle notor 11, a rotation control circuit 12, a speed

switch cigcaiktivé3l apmentissl »iskindld, matolraddr, oot pdmcodnttbl an
EFM wobbl e signal process circuit 16; an EFM encodi ng/ decoding circuit 17,

a cofFrohipald, 18 speddanviticad facecdbe $pi ndhneopttiorall pistpperis, aadi sk 10
and rotates the saire. The rotation of the disk 10 is controlled by the

rot atd 00, CONLEph1Chhskitit12 sandit hersPeesh sy §Bnailr gidceks oihenpti cal

pi ckup 14 applies a laser beamto a track of the disk 10 to perform

 Sc 31 A gPhoEhehodthoriie pecycerLyg scLemtie Rt Io) eile,
recor i e ARG EORB O S

The spindle motor 11 supports a disk 10 and rotates the
same. The rotation of the disk 10 is controlled by the
rotation control circuit 12 and the speed sﬁitch circuit 13.
The optical pickup 14 applies a laser beam to a track of the
disk 10 to perform recording/reproduction of data. The laser
control circuit 15 controls the laser of 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
(Bbsolute 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



the laser of the optical pickup 14 so as to have a reproduction f 6{[
ddta reproduction. The EFM wobbl e signal process circuit 16 outpu EB ZM'
signal which is obtained by anplifying a reflected light signal that is
detected fromthe disk 10 by the optli&al pickup 14 and then reproducing the
reflected |ight signal, at the reproduction the disk 10, or a wobbling
signal which is detected froma pre- groove forned on the disk 10. Here,
time information (as will hereinafter be described in detail) referred to
as ATIP (Absolute Tine in Pre-groove) is obtained by the wobbling signal.

The £\ ersedi 19/ deaodi R eddEitiéd 1o rmdul, abes déabauwikite’s idatapuetbed from
a host conputer 2 through the recorded, interface 19, in a prescribed

f or nidy, r Susleaogi! 8hes wéaha improipes anhheewptibbmngtrm ®FM wotghleed from
t he E&’ M wobbl e si gnal process circuit 16. The control part 18 that

perﬁfﬁiﬂ% 39% ggsgvgirgﬁgtaQde- descri bed respective constituents is
constitute 0, ROM 22 which contains a control program and a

RAM 21 why &&Qrkh% eereacIl"f%Tt tder £RE20c o FL 981 € 03 eirS thedl A v

schenatlc omnng an exanple format CD-R'RWdisc. this figure, nuneral
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ROM 22 which contains a control program, and a RAM 21 which is
a working area of the CPU 20.

Figure 2 is a diagram schematically showing an example of
a format of a CD-R/RW disc.

In this figure, numeral 50 denotes a PMA {(Program Memory
Area) which is a program memory area in the disk 10. 1In the
disk 10, tracks 52 are data wfiting areas, which are divided
into tracks 1 to 5. A lead-in area (Lead-in) 51 and a lead-out
area (Lead-out) 53 are located at an inner radius and an outer
radius with respect to the track 52 area, respectively. There
is a pre-gap (Pre-GAP) 54 at the head of the track 1, which
provides a break 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



disk 10, tracks 52 are data witing areas, which are divided inl@ fﬁé%@gﬁl
to 5. Alead-in area (Lead-in) 51 and a | ead-out area (Lead-out) 53 are

| ocated at an inner radius and an outer radius with respect to the track
52 area, respectively. There is a prna&gap (Pre-GAP) the head of the track
1, which provides a break in data between effective data recorded in the

| ead-in area 51 and data recorded in the track 1. First, a Disc At Once
recording method A (first recording nethod) according to the prior art
will be described with reference to figures 1 and 7. Hereinafter, a

descri fhéRAr W Ebrbexginwamiglg tiige opesat Aenonek tdeeodid ey asediddngy.to the
first enbodinment in a case &%ere the drive records information having the

format sh h8 figyee 1,2 Whed el Sts Abo Pee reectiddnemeithwdifskFigyre 3
is a 19 owchart for explaining the Disc At once recording nethod A In

the \é;?at\;l%i 2 efed3Laora %jfctqﬁoi@eﬂnﬁﬁtﬁ:ga ¢k the thselata to be

recorde IS inputted fromthe host™ conputer 2, is mpdul ated by the

EFM encodi g/ gecodi hoeWd b7 desed Nen&8AL hels sk ddie £ WiFatipart 18,
and 1 %FTtm%r 1n@“pﬁggg§§'%g ﬁérfﬁrnééﬂby“%eré§§%/of the 5gtical pi ckup 14.
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process is performed by a laser of the optical pickup 14. 1In
the following flow, a detailed description of the recording
process will be omitted.

First, in step S201, the drive 1 receives a CUE SHEET as
shown in figure 6 from the host computer 2, together with a
SEND CUE SHEET command defined by SCSI-3 MMC. When various
main data such as voice, pictures, and characters are recorded
on the disk 10, control data that is used for reading 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 @ 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



shown in figure 6 fromthe host computer 2, together with a SENC) GUES SH8ET
command defined by SCSI-3 MMC. Wen various nmmin data such as voice,

pi ctures, and characters are recorded on the disk 10, control data that is
used for reading those main data i f0also recorded sinultaneously. The Cue
Sheet in figure 6 shows the control data. The SCSI-3 MMC command is
command i nformation concerning the CO-R'RWdisc that is standardi zed by
ANSI X3T10. figure 6, higher 4 bits is recorded CONTROL CTL/ADR i ndi cate
data that sub-channel Q each track, and lower 4 bits indicate data that is

recaridesl 6n dFhotrhbe.sulan chgmelofg obf ebwb tracks TINQrdidiatatsesaa track
nunmber of the sub-channel Q of each track. I NDEX indicates an index numnber

t he rfmphasnedathobeeagcd ack t HATA&@RAP | i antdeshe flowet tafadach
track. SCMS indicates Serial Copy Managenent System MN, SEC, and FRAME

of é@%@éﬂ%& | MVEcbpheabe $hal o iveRigesihr 8heUpRGICIONE Of two tracks
| indicates a format of data recorded in the Pre-GAP 54 and the |ower track
1 indi cqfss 2 JREABEnEl atheeehf edderdptiné nchBeshedek from the

host computer 2, the drive 1 edits TOC (Table Of Contents) data

shown in figure 7 from the 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 computer 2

(step S203), and records the edited TOC data in the lead-in

area 51 (step 5204).

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 8205 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 S209).

Finally, the drive 1 performs seeking toward the inner
radius of the disk 10 to record PMA data in the PMA 50 (step
$210), 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
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Next, when the drive | receives the Cue Sheet fromthe host conputer 2,
tHe drive 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 WRI B comand which is issued by the host
conputer 2 (step S203), and records the edited TOC data in the |lead-in
area 51 (step 5204). When the recording of the TOC data is conpleted, track
data which is successively transmtted fromthe host conputer 2 according
to the WRITE conmand is recorded in each area of the track 52 (steps 5205

and 206prdWhen eI ding Hécehd tbeokdanly detdddansmseteiingr om the host
conputer 2 is conpleted (step 5207), the drive 1 receives a Synchronize

Cachgr£98HRNG nYeiH ilAN QPUSE Ybé SEeeEr P¥elheikBstre ferantertd fiyepes52Q8),
and records data in the | ead-out area 53 subsequently to the track data

(step; 52PQ) 4 Fisnal Ipv. A e le el seldl Heda@i sty thethsaes radius
of Sﬁ%é%?sk4lgbto Egébr PIVA dgﬁa ?ﬁ %%ﬁﬂ% 50 (step gg%O), and a series

of recording PLocesses acGor it iRed e rDEAE Al GE rBGRLRHE Ngn et hod A
are cbﬁ% %T% . %e?é, the Nﬁggg%%_rg"aa?é for festoring the TOC data to the
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At a timing at which the first WRITE command is issued by
the host computer 2 (step S302), the drive 1 starts recording
of track data, and records successively transmitted track data
in each track 52 (steps S303 and S304). When recording of all
the track data is completed (step S305), the drive 1 receives a
Synchronize Cache command from the host computer 2 (step S5306)
and records data in the lead-out area 53 subsequently to the
track data (step 5307).

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.



Figure 4 is a flowhart for explaining the recording nmethod B hdbdﬁﬂ3ﬂﬁﬂio
the first enmbodi ment of the present invention. step S301, the Cue Sheet
shown in figure 6 is transferred fromthe host conputer 2 the drive At a
timng at which the first WRITE com#nd is issued by the host conputer 2
(step 5302), the drive 1 starts recording track data, and records
successively transmtted track data in each track 52 (steps 5303 and S304).
When recording of all the track data is conpleted (step 5305), the drive |
receives a Synchronize Cache command fromthe host conputer 2 (step 5306)
and recorgs tRbaciktherh@amrpd-outtlee edr bB3e subsedeentdhert chdaelirivack data
(step 5307). Finally, the drive 1 edits the TOC data shown in figure 7 and

PMVA (datey &9t 2 SBeMRA ntr amdite tGusy Sheetpbyct he oavler dledoarding Grdslied
S308), perforns seeking toward the inner radius of the disk 10 so as to

recq “htéhﬁ J}E}& HetR EBmpledread; itk H¥HR $d1é6tePedI0Bhrigndbute@ithéhe PVA

data int MA 50 (step 5310) In the above-nentioned sc At Once
recqid i ﬁgﬁﬂt:t'@doﬁbéngeca%wﬂ MeARII0d B £He PEe6cessHId A ipns are
en” conparing these’operatlons romt he standpoi nt of the host
conputer cg i énglhh@P f@gﬁﬁpﬁgwt@grﬁggeda&gpordlng
process gran1 n be~enpl oye ost comrput er I'n both of the
reco dlng thod he o , v e, the drive
é@é_l & a{l o él %Et H%g:rot 'Jérg%ﬁ{ig&%éarggor F(r%g >tethod

track data are transferred from the host computer 2, it is
difficult to perform recording of data in the lead-in area 51
separately, and thus the drive 1 selects the conventional Disc
At Once recording method A. 1In cases of other formats, the
data for the lead-in area 51 is generated by the drive 1 itself
and reéorded. 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 oxder
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



A fromthe host conputer 2, it can selectively carry out either the Disc At
orice recording nethod A or the recording nethod For exanple, ih & Wik &8
of recording RAWformat data, where both of data recorded in the lead-in
area 51 and track data are transferg@d fromthe host conputer 2, it is
difficult to performrecording of data in the |lead-in area 51 separately,
and thus the drive 1 selects the conventional Disc At once recording
method A. In cases of other formats, the data for the lead-in area 51 is
generated by the drive 1 itself and recorded. Therefore, it is possible to

per fR it sl Por 83b2del tthen adtk iTeddein Sdreepblatalrpngandhehus the
recordi ng nmethod B according to the present invention is selected. As

desgiiped apove, the fehdechraaaadisig, tvﬂléf@bﬁrﬂéeﬁkebkveﬁt ipeoduaed
recogni ze a format of data record and sel ect the best suited recording

met had g Mar €OV e HIES €nbs RANREEYn @1 &BiSk NEY 86EEPEARGORO! RRehOST

conputer side 1n order carry out the recording nethod B, and conventi onal

sof tware f.or the D At o} Il ds d it is.
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in figure 2, and thus there is always the break in data where
no effective data exists, at the connection between the lead-in
area 51 and the track 52, regardless of which recording method
is employed. Furthermore, both of the disks 10 which are
created by the Disc At Once recording method A and the
recording method B have no break in data from the effective
data section of the track 1 to the lead-out area 53, so that
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 presenf invention is the same as the recording
quality that is obtained by the conventional Disc At Oncé
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.



tracks 52 to the lead-out area 52, whereby no break is produced, §nFEBt 25
O1 the other hand, on the disk 10 according to the recordi ng nethod B.
there occurs ak in data between the |lead-in area 51 and the head of the
track 1. However, the Pre- GAP 54 arggp al ways exists at the head of the
track 1 as showmn in figure 2, and thus there is always the break in data
where no effective data exists, at the connection between the |ead-in
area 51 and the track 52, regardl ess of which recording nethod is

enpl oyed. Furthernore, both of the disks 10 which are <created by the D sc

AL Once T gagrdiens, Rt hod it £ Beot ceRpUana il Ot dbd¥engonbthek in

data fromthe effective data section of the track 1 to the | ead-out area

the éanfnrgt)%‘gg%(:Uh@}er%t £50 berebtai pgd thabiditd eRsorbat Bon.

Ther éf ore, e recording quality of the disk 10 containing data that is

ded th [ : ) tad ti [
ECOLEGR Bt BRSO W, S S6E LA, ik Rl g o ent on 1

at btai ned by the conventional Disc

At Once recording method,A Nbreover, ihn the.pacending e, B,accordi ng
to tHERHT ¥BAL S ATENES O‘r?,tasi‘ﬁ‘ce‘%)%g*q‘(‘b’ dé{gaté’ﬁd‘tl es"PI\'/éAﬁ% ata can edited

after data is . recorded.in the track 52 and. d- out 5 e TCC
data and ¥ﬂetbﬁﬁigﬁﬁasgﬂ¥quﬁnfﬁ%&%F?osthglégg ké%egggﬁﬁ?%%gﬁhégﬁ? %e 1 has
S dEoeh Eob" QL 18950 UMY ¥ndse 20N SRAROSHT SS9 (e

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 5410),
and records da£a in the lead-out area 53 (steﬁ 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 con the disk 10 (step S5412).

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.



5 24 Figure 5is a flowhart for explaining a recordi ng net hod é,8i£a§ 208
case where the drive selects the recording method B fromthe
above-descri bed two recording nethods and an error occurs while track data
is recorded; first enbodinent. the fdmw shown in figure 5, since the
process in steps S401 to S408 are equivalent to those in steps 5301 to S308
in figure 4, descriptions thereof will be omtted. The drive 1 checks the

presence or absence of an error (step 5409) while recording track data in
step S404. when an the drive 1 aborts the recording of the track r occurs

, erro dataa109ti fthes rideiiasd toopaaen 3ndf PMre davorafstepcS4dey, and
records data in"the | ead-out area 53 (step 5411). After the recording of

dat & 4 %J{@Pewhégédiﬁuhr%e%ﬁ?aﬂcﬁ €paPPRACY0, t Respreitligle PAT {sd8ps esdiBs TCC

data an ata which have been created fromthe Cue Sheet, according to

thea%&gkg J)the track data which is actually recorded on the disk 10
(step fgf. The TOC data reedited in the step S412 is shown in figure The

ori gi nal KOG dak 8o Cr 89Led oM bne. QUsy SHEEh rbS wBhAWN tid) di 4K eadraFor
exanpl e, Wheh an éfror occurs before
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
tﬁe 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 C0 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 informatiocn 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-



recording data on track 4, recording for tracks 4 and 5 is not plrf&?%%éga
ahd thus the TOC data conprises data of tracks 1 to 3 as shown in figure
8. Though not shown, PMA data which is obtained by simlarly deleting the
data on the tracks 4 and 5 fromth&6original PVA data is created. 25
Finally, the reedited TOC data and PVA data are recorded in the lead-in
area 51 and the PMA 50, respectively (steps S413 and S$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

TOCs@atlsa cas Melted@Sraéhe iRV hdatlaedd- or ankhy5 i bhaireby, enladrlsng enabl i ng
reproduction of the track data. However, since the nethod for recording

t he yhelee Gata an the disk 10 ,alsca Hlid®e iBeoregaialihy azdapiodd,theo nore
data can be additionally recorded on the disk 10. Then, in step S412, the

TOCdGigkalloScr ‘?ﬁ(ﬂé e&f@écﬁmemy it ifiipE®. 9 so as to enabl e additional
recordi ng on the disk 10 he TOC data shown in figure 9, the track data

par ang as that in figure 8, while MODE 5 informati on of PO NT BO
QE%PREE@%ni ded to nDdify the TCC data to enable nulti-session. The

PO NT BO,i efgfng %ﬂ&&"rﬁ O[E(iil'eng:fzté% ﬁén@ioﬁhﬁlhﬁa@eom area 53

of the dIS ress sequent session in which data
ot aseBERRPElcR It Mt ithe %“292’?155%?‘. ik %‘%ifﬁﬁ' opt i mum Power . Since
el ther IPfornatﬁ%nls 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 confroller 72.
In fhe CD duplication system according to the present
invention, the memory 71 serves as a data base, and data stored
in thg 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



previously recorded on the disk 10 as ATIP (Absolute Time in Pr O FERY
data, the drive 1 can read this information from the disk 10 on?ﬁts o_wzm]5
terms to create the TOC data in figure 9. step S413, the TOC data which is
reedited for multi 2( session is re@arded in the lead-in area 51, thereby
enabling to wite data on the disk 10, so that the remaining area of the
disk 10 can be effectively utilize (Enbodinent 2) A second enbodi nent of
the present invention will described with reference to figures 10 and 11.
Figure 10 is a block diagramillustrating the structure CD duplication

systierp aceRe depgatipltiba tsesond rdodcentdihg presdrt sevcention. Numeral 71
denotes a nenory, nuneral 72 denotes a controller for controlling

I ec QUi S191 Rt F BT HECHIreR cRReriafvatsi®oh. pl ural drives 73a, 73b, 73c and
73d, and nuneral 74 denotes a panel provided in the controller In the CD

duplicatigp é&’é%e%!,%?oédh@:ﬁot @ iidre NFRSRMATTORVeBhinahd tie mermory 71
a

serves as a dat se, and data stored in the nenory 71 is inputted to the

Cont Al el d Eroh IEhCEont Tl v/ 1 @5 hanatevead 7sa ald 1, drives
5T that at

73a 10 73d, 50 fhe sane a can be simultaneously recorded on discs

5? e SRFG1YE fHibYRRaTIAN’ 3 aThE MAVES d3RmbAG73 Ay Y out both

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 S5502).

The controller 72 compares the lead-in area start times of
the discs in all the drives 73a to 73d with each othgr (steps
S503 and S504). As the result of the comparison, when the
lead-in aiea 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 alllthe 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



conventional Disc At once recording nethod A and the recording neth?g B
according to the present invention. The controller 72 can read ATBPFEB 2005
(Absolute Tine in Pre-groove) data of the discs inserted in the drives 73a
to 73d. Figure 11 is a flowhart fo8xplaining a recording nethod 1 8 FEB
2005~ 27 the CD duplication systemaccording to the second enbodi nent of
the present invention. step S501, a READ DI SC | NFORVATI ON comrand i s
transferred fromthe controller 72 to the drives 73a to 73d, The READ DI SC
| NFORMATION is a standard conmand defined by SCSI-3 Receiving the command,

the yosmsgtbve gheyedy’3allid3dneat ives ATBR dot a30r amart he ATIP of the
di scs, and send information on Disc ldentification, lead-in area start

Ui Mgy s e hB8ub i e rkeote qaa 'l leie 7R14642Pd$802) wibhe Tiohfendéher 72
conpar es t%e lead=in area start times he discs in all the drives 73a to

73d L4 £Rc gghgﬁagﬁt@gﬁESSSOS and 5504). As the result of the
conparison, en the lead-in area start tinmes of all the discs are in

agreementy . t 0 712 NS @bl 188 9bhY 8y st e do¥liRg
perform Asréﬁ%%%g%%é %%égﬁdiﬁg'aﬁ#ﬁ enﬁ?%y}ng the Disc At Once recofding
met hod Are WSl fhe 18891 1BnR" 82 T tpdddBse LihDEnEiSES WherAthe
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
T0C 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
ATTP information like disc recording speed information, from

the drives 73a to 73d. In the case of CD-RW discs, the



in agreenment, the lengths of the lead-in areas of the discs are gigggrﬁﬂg.
Therefore, it is inpossible to performsinultaneous recording Jn t dfags
by the Disc At Once recording nethod A because the respective drives 73a to
73d cannot synchroni zati on when the2®ata for the track 1 are started
transferred fromthe controller 72 to the respective drives 73a 73d. Then,
the controller 72 instructs all the drives 73a 73d to perform sinultaneous
recording by the recording 18 RE 28 nethod B. Thereby, all the drives 73a
to 73d can simultaneously record data on the plural discs with different

| eadrddb2d £AgSEpELdt Hependiesnt itied ajoee; of nthee diBcduplamshtilereyst em
accordi ng the second enbodi nent of the present invention, when the sane

dat g4 $is0ibt apepHs! yetosaridr speal | paggesiusheh ab dixdsisivdigre is no
need to prepare the sane type of discs, whereby an effective recording

pr0%&%%f€”b§@b§?réiﬁ@l@uko_Q?Ha¥ﬂﬁmﬁﬂsﬁbé@ifén@ébOQMmaﬁugﬁeuhg pr esent
w |

I nvent1 on described with reference to figures 10 and 12. Figure 12 is

a flouwchart-£or explahpi gggg_,reqqr@if&mm Shceuplriagld OF 3t am—
|

according“to the third e ment the present invention.” step 5601, a READ

contPLIT e FAT o e e B e e ree 738 1o 7d

mhi%%c@?ﬁ%ng 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 5605, 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

with each other. When the lead-in area start times of all the



recei ved the READ DI SC | NFORVATI ON command read ATIP data the disc€ ag%%#f&mJ
transmt the ATIP data to the controller 72 (step 5602). Wile a* @a @MJ
command defined by SCSI-3 MMC can utilized as the READ TOC comand, when
format the READ TOC conmand is used,3@he controller 72 can extract nore
detailed ATIP information |ike disc recording speed information, from the
drives 73a to 73d. In the case of CD-RWdiscs, the 29 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
ranggisgeadireplien @igreamentspeeie phdct A¢ Onke rHEoenrdioog dieghsgebdisange of
the CD RWdi sc can be decided on the basis of Lowest Usable CLV Recording

Speegl:1 &b abast wHsakl erfdn Reeoidi agrépredt , orthl secdBuhidy pretho@ng t he
ATIP i nformation obtained by the READ TOC command (format 4). The

CODtié)'ééieEEeabgait@i) td¥0 9 PCOE e PELFPERE thaREeR g e dilsesdiives | 78he
drives 73a to 73d, and conpares the recording speed ranges of all the discs

“ﬁthx?aﬂﬂioﬁgeﬁﬁQ§B§ﬂ§sfﬁﬂ%%éﬂ@bé@oﬂéeofaibBebye%wé dcdhei gonpar i son

when the recording speed ranges of all the disCs are in agreenent, the

pro ' rocegds 5 n LN r processi ng
&Y R OECBL GOgﬁeﬁfﬁ%&h,e%g% YHenapebekn7aar egnenly ddie

proceeds to step p S605, a common speed in the recording

Spe%%mdf%%ﬁgogglﬁlkeEQ?dﬂéggﬁiéhﬁﬁfﬁf&fddiéeg WHeR e riént0ead-
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.



comon speed, an error nessage is displayed on the panel 74 (step HS?QS)HM
When there is a commobn speed, the comon speed is desighated as a J
recordi ng processing speed for all the drives 73a to 73d by a SET CD SPEED
command defined by SCSI--3 MMC (step S607). the step S608, the controller
72 conpares the lead-in area start _times of all the discs in all the drives
73a to 73d with each other. Wien the lead-in area start tinmes of all the U
1? :30 discs are in agreenent, the Disc At once recording nmethod Ais

sel ected, while when not in agr€dfidMS the recording nethod B is selected
(step S609), thereby instructing all the drives 73a 73d to perform

si mul t aneous recording by the recordi nethod A Thereby, all the drives 73a
to 73d can g sinultaneously record data on plural discs with different

| ead-4in gfﬁ%ﬁ)%%eﬁr isc-del8rding ﬁ@&%ﬁh@@g%b%lg'shr@a'&g@ﬁ%chﬁitcpﬁéﬁfchﬁ@&j above, the

CD dugﬂ iC system acco ment e pr esent invention

does not require the.s pe f dISC si_mul neous rding the
sane Watdeashpneirp aéeaﬁdﬂﬁé%‘» ﬂ}e@gs" ?rggg f“ilﬂﬁmfa% H1%ef %c %ig recor di ng
process. APPLI CAB| LI TY I N | NDUSTRY As descri bed above, the opt| cal disc

r ecor ticarged OOSIsingiet hod, the drive, and the recordi ng system according to

t he
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
thereafier recording data in the lead-in area and a program memory area which are
located at the inner radius of the first track;
wheréin
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 whlch has been actually recorded on the optical dlsc and the
-modified track information is recorded in the }ead-in area and the program memory
2. 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‘o'ptical 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



present invention enable to create an optical disc from which d@@aFﬁﬁﬁéﬁ?
repr oduced even when an error occurs while data is being record i

track of the optical disc and then the recording process is suspended, and
further an effective recording process can be perfornmed even with
different discs such as CD-Rs and CD-RW. 31 CLAIMS 1. An optical disc
recordi ng control nethod by which data which is to be included in at |east
one track, a lead-in area, and a | ead-out area of an optical disc is

col | ecméreeftgr ret@dingdéda in el idadiimgreasdmmlr 4 ipnggraro memarydardatvehi¢lr amm a pr e- gap
inafirst track at an inner radius of the optical disc, continuously

recorqb@‘.ge{gﬁttﬁeinﬂela,lahmgapﬁfer@g@c@nd t he | ead-out area, and - thereafter
recording data in the lead-in area and a program menory area which arc

| ocat ed at u%lﬂ: jynner radius of the first track; wherein when an error
occurs and recordlng process i s suspended mhlle data is being recorded

in the track of the optica isc, he recor.din tched to
record dat &R ERGP W%?%’g'er% EA]%P"é)rce%sH%S'f gg’@f';a Vﬁjdlse %%ﬁ\g\)nepgad out area
is ended, track information for readln% the track daﬁa fron1§ e optica

di sc irecondss injthejtrack ofthe ppfiak diss. ithe reperdingnrrecas isawiishechtongeorB 823 act ual |y

recorded on the optical disc, and the nodified track information is

r ecor dedhe deadneut| &raa)- amd aﬂeaaﬂmarcprcbngamghgr}@mrgwms spded racki sc
recordi ng control nethod by which data which is to be included in at | east
one t risfokmationl foa ceadingatack, datnflora the apticalidisaiscaodifiediin aqordaate dithc i s
collectively recorded, conprising: starting to record data froma pre-gap

)y S a6y e, e e Rl s ool
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.

3. 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
iead-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.
4. 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 recofding

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



13 r } 32 thereafter recording data in the |lead-in area and a program
menory area which are |ocated at the inner radius of the first ig@cﬁge nag
wherein when an error occurs and the recordi ng process i s suspe d \'/%i'zlue
data is being recorded in the track of the optical disc, the recording
process is switched to record data__in the |ead-out area, and after the
recording in the |l ead-out area is éhded, track information for readi ng
track data fromthe optical disc is nodified in accordance with the track
dat a wdisccideqhasiallgesr esicod tegordirgpomehdd dor febrdmpgtdatain telicks; a laadlotithe nodi fi ed
track information is recorded in the |lead-in area and the program nenory
area, i, Weldad-idSar8d! ddd- & 9H54aM Bﬂﬁjﬂ%éaoaf\éda'micﬁnagk?s%qﬁ&ﬂiatw,ona'
recording on the optical disc is recorded in the lead-in"area.” 3. An

opti C%})m(i%iﬁﬁ recording control nethod by which a device for witable
optica S& selects either a Disc At Once recordi ng nmet hod for recording

data received.froman external device i L ead-in.area, tracks, a

| ead- out arr%ag,m%lﬁ%]_'ﬁ’ %F%%P‘gmﬁéﬁ%ﬁﬂ@%rlﬁa‘{)%? (Ag?fﬂ‘@ﬁﬁl@ﬁlm Bresgrog¥uent i al Iy,
or a second recording nmethod for recording data in tracks, a |ead-out

ar ea, Shtheglpm] aptigabdiscs, perigng, whetherthenlgadny apspstargimesnoioglt thegiptigals
sequentially, wherein when the drive of the optical disc receives a
commadiscs arstthesahe gr nole aml whenthe lemd-én ares stadti tingesnaftdiiotle fdiskmateitheext er nal
device, the drive selects whether the Disc At Once recording nmethod or the
s econsame GeledinpthemiboAt Oncé eeconding ritthod, while ohth ke etisie ah@pticali ng cont r ol
nmet hod by which data is recorded on plural optical discs sinultaneously by

B e i T oy R
5. The optical disc recording control method as defined in Claim 4 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 2 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 fo-r all the optical discs,
while when there is 2 no common speed, not performing the recording process on all the
. optical discs.
6. 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 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 tile lead-out area
continuously after the data is recorded in all the tracks;

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



| 33 disc sequentially, or a second recording nethod for recording data in
tracks, a lead-out area, a lead-in area, and a program nenory area of an _
optical disc sequentially, conprising: reading |ead-in area starf §tires2ih
recorded in ATIP (Absolute Tinme in Pre-groove) of the plural optical

di scs, judging whether the lead-in area start tinmes of all the optical

di scs are the sane or not, and wher*the lead-in area start tines of all the
di sks are the sane, selecting the Disc At Once recordi ng nethod, while
when tdrex whizhi st docated apthicaaher raedisc ofviheHirst tetick f aftee tlie dat@th-recordedm st art

time, selecting the second recording nethod. 5. The optical disc recording
cont r ghe MRS ; defined in daim4 conprising: reading information that
defines recordi ng speed ranges, which is recorded in the ATIP of the

pl ural opt ia%igﬂ%%emﬁ%%h%@%%@%wﬂﬁ é}%&césg'ﬁfl%c i {asin%h&fégar-on speed in

recordi ng spee nges e optrcal-discs, an en there is a conmmon

spee deci ding the common _spe as_a recording. processing.speed for all the
bt | o ae g, Y TRuRLae g e riBE iR s Sonaee BAPRS Rt no
recordj ng process al] the  optical discs. An optical disc drive for

col | eélf"a\)%gﬁmgé‘&"@%’ Yy thetrac WOPRIMEINEASY ncl uded in at | east one track,
a lead.-in area, and a |ead-out area of an optical disc, conprising: a
track dat aarieackinfongatimamedifigation meansnigr modifsingrttie d#ackainforomtignpme- gap of a
first track at an inner radius of the optical disc, and recording data in
al | t kB ttackadids;in acdoedmico withahe tracledaa dihivd e doen icuallyacandedion thet a i n t he
| ead-out area continuously after the data is recorded in all the tracks; a
_trackoptid0rdidt, iafer His adcdidifiy Pecuess F6r theClRad-duingreh MBL thel Rh@LERLIN for
Yreading the track data recorded on the optical disc, in the lead-in area

and arRbRIEESHCARTL E¥mpitied; d

a second track information recording means for recording the track information
modified by the track information modification means in thé lead-in areas and the
prograin memory area.

7. 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 of a first
frack at an inner radius of the optical disc, and recording data in all the tracks;

a lead-out arca recording m.eans for recording data in the lead-out area
continuously after the data is recorded in all the tracks;

a track information recording means for recording track information for reading

ﬁe 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;



area which are located at the inner radius of the first track, after the
data is recorded in the |ead-out area.; a switching nmeans for 't-c&%(r}g{aﬁ
the recording process to record data in the |ead- out area when T /
occurs and the recording process is suspended while the tract data is

bei ng recorded by the track data rﬁiordi ng neans; a track information
nodi fi cation nmeans for nodifying t track information on all track data
in accordance with the track data which has been actually recorded on the
opti cal di sswihingrméadne foremdichingghqreoordig (frogess toeretad dataun therlead-by t he

| ead-out area recording neans is conpleted; and a second track information
r ecor GjupdredBaith droérrérescRti dhg thé eecord: ﬁ%pi’d&fsﬁl’ll?&hs}@ﬂdcdﬂwﬁilé tledrdek the track
information nodification neans in the lead-in areas and the program menory

ar ea. tadégelﬁg}écg edcyg%ﬁ e FhdVEid Eoﬁmglrﬁ%ﬁlbvely recording data which is to

be |nc one tra a lead-1n area, and a | ead-out area of

an opti cal g%ﬁ%ﬂ%ﬂﬁ?@@%ﬁgiéf&t rack %% %Mﬁ%g%g%%%gnga%él u;,lartl ng to

record dat rac I hner S of the
optica and recor atar ale ut .area

recor lﬁ’@cﬁéétﬁénf‘ﬁﬁor ﬁ‘geHa‘fka hlrﬁﬁé‘}}l"’é é' corg%ﬁ?’} MGously after
the data is recorded in aII t he tracks a track i nformation recordi ng neans
for repaealidiss. after the Fecording iPseress forr thsdiepdyout prsathyathe lead-aut atadr ded on t he
optical disc, in the lead-in area and a program nenory area which are

| ocat eeztoaﬁngmealisriaeomphtﬁdus of the first track, after the data is recorded
in the lead-out area; 35 a switching neans for switching the recording

process t 0akawaddradi isfotmaticderet@dihg metins dorercoding the tack mforaetions and t he
)Jrecording process is suspended while the track data is being recorded by

the t pRolfedab? (he ALK | iNDrARAIS moifidafibk rhah8iBhe QbadRdirkh Gall @8 neans for
nodi fying the track information on

program memory areas; and

a multi-session information recording means for recording multi-sessioﬂ
information which enables additional recording on the optical disc, in the lead-in area,
while siinultaneous]y the second track information recording means is recording the
track information in the lead-in area and the program memory area.

8. 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 area, tracks, a lead-out area, and a program
memory area of an opﬁcai 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



all track data in accordance with the track data whi ch has been ﬁgé Ug—j;%y‘f“i“
recorded on the optical disc, after the recording process for t I zolﬂ{
area by the | ead-out area recording neans is conpleted; a second track
information recording neans for recording the track information nodified
by the track information rmdificatign means in the lead-in area and the
program nenory areas; and a mul ti - SBssion information recordi ng neans for
recording multi-session information which enabl es additional recording on
t he opti cala stlesion ineanstHer sedeuting thealdisa At Omoe kezoslingiinetod outiesetdd second
track information recording nmeans is recording the track information in

t he | ea¢briling MicBitod0 Fedond dith OF i dptRADdiYc, 3HRA the drive readle® aQdhingald di sc drive
conprising: a first recording neans for recording data by a Disc At Once

recor ghag, H)Qg)r{‘gé’AY‘bhEJHe@@rHﬁa | feth6F ROASH defbrfallg@@e| N area, tracks, a

| ead- out are a program nory area of an optical disc sequentially;

a secqnd recordi .neans_for recordi dat.a by a,second. recordi ng net hod by
b oh JHat a ORISR HERRpritE efE bR on Ptk Pyl SRS et SFREAnD "nd e
program nmenmory area of an optical disc seqyentially; an 36 a sel ection
Teans & GPIERIEC frrngomlﬁsﬁsgﬂcmd?%c@dr deRpavaignmefhiy el drvgdond
recordi@g\g nmethod to record data on the optical disc, when the drive

r ecei vaaultaneaisiya transfenssdaty covhiply is He W gecordedon eontisalo dischgiremet héd fr om an
external device. 9. An optical disc recording system which conprises plural
opt i cabntchlkc tadthe phealadrives,candqretfonhs simuftancons tcoodihg ny theagpsicali digesand
reproduction of the plural drives, sinultaneously transfers data which is
- to beid sitthedeide Wwherlin cal discs, fromthe controller to the plural drives,
and perfornms sinultaneous recording on the optical discs in all the
drives, V\h%%%wﬁpgysye conpri ses:
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 1n 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 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 Disc At Once recording method when the

judging means judges that the lead-in area start times of all the optical discs are the



a first recording neans for recording data by a Disc At Once recording

nmet hod by which data is recorded in a lead-in area, tracks, a llefdkbidt 2605
area, and a program nenory area of an optical disc sequentially; an a
second recording neans for recording data by a second recordi ng nmethod by
which data is recorded in tracks, a |lead-out area, a lead-in area, and a
program nenory area of an optical i sc sequentially, the controller
conprises: a reading neans for reading lead-in area start tines recorded in
ATl P (sédnspéngt eleclingthd secBice regoniingeethbd tWienphe jalgingpmeaaljudies clsat whi ch ar e
inserted in the plural drives; a judging neans for judgi ng whether the

| ead- itherakigts ah dpticdl U Switfa differeAPlch@- ardh Sia8 tinlel &t are read by the reading
nmeans are all the sane or not; an a selecti.on neans for selecting the D sc

AL Cnce T eqigh i EiePRin R G ok h IEBRChHES Soldipp e | ead-in

area start tines of "all the optical disc sane, ahd sel ecting

the segcond recaordjn d en .t he judging neans judges that there exists
an op?l?ecrgforgwgén%?‘ﬂseg&gqﬁﬁye %ﬁ?nqo 50-in area start ti me, an all the drives

perform sipul taneoys recoydi ng on t optical discs.,according to the
recordfng et AR S@ﬁcgﬂ{ﬂ}g}mfg]?gl %"CFE’%PB‘E)% lairg  Wheggdn ot i cal  di sc recording
systemas defined in Claim9 wherein the controller conprises: a recording
speed readthsgoniselles comprisasadi ng i nformation that defines, recording speed
ranges, which is recorded in the ATIP of the plural optical discs inserted
in the p U adcodling exed acgdinyineansnion nsadingrinfarngtion thah défives rédoading exi sts a
common speed in recording speed ranges of the plural optical discs, which
ar e r gRed bangeflowhick & ebcbics e @it ATHU LN the PHavab optdial discs inserted in the
plural drives;
a judging means for judging whether there exists a common speed in the
recording speed ranges of the pluré;l 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 commeon 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.
11.  The optical disc recording system as defined in Claim 9 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 deci sion nmeans for deciding the conmon speed as a recording RHgﬁﬁﬁﬁng;
speed for all the optical discs when the judgi ng neans judges that 7&“““
common speed exists in the recording speed ranges of all the optical

di scs, and deciding not to perform the recording process on all the
optical discs when the judgi ng nmeans judges that no comon speed exi sts.
11. The optical disc recording sys?§n1as defined in Cdaim9 wherein the
controller conprises: a recording speed readi ng nmeans for reading

i nf or mat i ome thinkgingl efdane for aolgingi whethep dede reaistgea, conimah speedr mcdieded i n t he
ATI P of the plural optical discs inserted in the plural drives; 8 v 1B a
j udgi n@coraRSpécd rah &L D B pitkat Histical diStsSwhithatSread 69 MERBcHAREEpded t he
recordi ng speed ranges of the plural optical discs, which are read by the
recor deafinsReRsk. reading neans; a decision neans for deciding the common
speed as a recofding processing speed for all the optical discs when the

j udgi ng neansg_j.udges that the.co n speed exjsts in the recordi ng speed
ranges of al ?ec{l %“q%eﬁ’scg‘f" ¢ d(}gg %8" P PRy Ade {e8or881rgr BP™Re recordi ng
process on_al he opti.cal discs when the judgi ng nmeans judges that no
comﬂ%ﬁ%@& 3@#‘% PBE‘JD“;H&?"%W £ &%ﬁg@égi%@%‘?‘%ﬁs %Paé Hhesgranmen gpsedr nessage
when the judging nmeans |[udges that no_common speed exists in the recording
speed existgadhorecending spee gesqf allthe eptical dises, 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.



