1 | NFORVATI ON RECORDI NG MEDI UM | NFORVATI ON RECORDI NG DEVI CE AND METHOD
THEREFOR, AND COVPUTER PROGRAM PRODUCT AND STORAGE MEDI UM THEREFOR 5 FI ELD
OF THE | NVENTI ON The present invention relates to an additionally witable
or rewitable recording nmediumsuch as 4 DVD-R (DVD- Recordabl e) and DVD-RW
(DVD-Rewritable), as well as an information recording device and an
information recording nethod for recording 10 infornmation on such the

recordi ng medi um DESCRIPE&?&§Q%{%%#Q&%%§EEN65P?BIbﬂfornation recordi ng
can be additiona

medi um ont o whi ch i nformation y"witten or can be
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and a recordiEg%@%ﬁ@%t%ghggagtgggggé%rAﬁﬁeéﬂﬂ%%ggﬁﬁﬁgﬁﬁ$g%%&%ﬁﬁ%‘nedium

i s-recorded. Specifically, part version information of a recording

standard defining a recording nethod suitable for the disc is 20 recorded
in a cohtrbtEat i%ﬂ%lﬁﬁ%gT&Q§d-in area of the DVD-R or the DVD-RW The
part version infofmgtpessdiidiaabasias ted atisCho avesdd D efathewb¥bable
recording standard the disc is adapted to. Meanwhil e, % drive devic
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DVD- RW hasN@riirky 2Bvht&kMBtdone of akhge 01 iake aflemi £@smd tidirc abipgdi A
version according to which the drive device can record_ information. Wen a

certain dieeics sod pRe HrfQENAfelAt e TEKCACAEIt HBSBIRA e-fifENt FEREEHAT

versi ofy i n{ QFSBLAON raMdihe keadykBoaneaqOhelilgndi sc, and conpares the
part version Information with the version“information of the 30 drive

devi ce. When the version information of the drive device is equal to or

hi gher thapptherPardy \6F S re?f @rration of the disc, the disc is suitable
for the in?ornat?%% recording by the drive device. On the contrarg, when

the version infor Ast dprAngbrmeRdonrieeoviceedsun onte wihbeh tREOFRRELYRY si on
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15 of times, a DVD-R and a DVD-RW are known. On such the information
recording medium, information about a recording speed and a

recording condition suitable for the information recording medium
isrecorded. Specifically, partversioninformationofarecording
standard defining a recording method suitable for the disc is

20 recorded in a control data zone in a lead-in area of the DVD-R
or the DVD-RW. The part version information indicates as to which
version of the DVD recording standard the disc is adapted to.
Meanwhile, a drive device {information recording device)

for recording information on the DVD-R or DVD-RW has version

25 information of the drive device, indicating the version according
to which the drive device can record information. When a certain
disc is set, the drive device obtains the above-mentioned part
version information from the lead-in area of the disc, and compares

the part version information with the version information of the

30 drive device. When the version information of the drive device
is equal to or higher than the part version information of the
disc, the disc is suitable for the information recording by the
drive device. On the contrary, when the version information of

the drive device is lower than the part version information of



on that disc, and the drive device ejects the disc. In recent years, the
performance of the drive device is inproved, and there is demand of a disc
whi ch can cope with high 5 speed recording, such as four-tinmes or

ei ght-tines higher speed recording. Howe¥er, in a situation where discs

whi ch can cope wth four-tinmes and eight-tines higher speed are mxed in a
mar ket, there-nay be a problemthat the drive device erroneously ejects a
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versions, the eigh 2 §“ﬁ#§ﬁ§?'s eedP Ui %¢Ts produced to'be " AbtE to
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the eight-tinmes higher, speed .disc, not_only the . eight-tines,.higher speed
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hi gher speed drive device. 20 However, according to the recording
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disc as nentioned above. Therefore, in the case where the four-tjines
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using ghe four-tings, hi.ghel Speed: §rd s AR ¢8at! Mg HdMe vedBYbACF Gads the
part version information (i.e., version 3.0x) of the eight-tinmes higher
speed di sc favg-comparesaher inaed Résvet3io* PRfoFRRIAGIT VErélon 9erision

2.0x) of the MrlvendeHiChe AHdd &8st {5 3 8kt howghad N8, di veqdeuice San

record inforrmation onto that "'disc 30 by the four-tines higher speed
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hi gher 1oer $iigmelyy speedi meddevi Beedfdmmyeror3 ther siightthamesheighsc, spdwal di sc

s aUtonatH%gé)ﬁéﬂSﬁﬁfghggggﬁgggimeshigherspeedrecordingcanbeexecuted
by an eight-times higher speeddrivedevice, but also the four—-times
higher speed recording can be executed by a four—-times higher speed
drive device.

20 However, according to the recording standards, since one
disc has one part version, only the part version information of
version 3.0x is recorded on the eight-times higher speed disc as
mentioned above. Therefore, in the case where the four—-times
higher speed recording is tried on the eight-times higher speed

25 disc by using the four-times higher speed drive device, the drive
device reads the part version information (i.e., version 3.0x)
oftheeight—timeshigherspeeddiscandcomparesitwiththeversion
information (i.e., version 2.0x) of thedrivedevice. Asaresult,
although the drive device can record information onto that disc

30 by the four-times higher speed recording mode, the drive device
regards the disc as unusable and ejects it.

Thus, in a method of discriminating a recordakle disc by

using only the part version information, when information is

recorded onto a disc of higher version by a drive device of lower



the recording can be actually executed. SUVWWARY OF THE | NVENTION 5 The
present invention has been achieved in order to solve the above problem
It is an object of this invention to provide an information recording
medi um and an informati on recordi ng devige that enable a proper judgnent
of the conmpatibility between a disc and a drive device and that ensures
recording in a conbination 10 where actual recording is possible.

Accordi ng to one aspect_of _the esent i.nvention,. there .is_provided an
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for recording information at a 15 normal recordi ng speed; high speed
recording condition information for recording the information at one or
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speed qhe %%Iédggtulﬁerégggﬁgﬁﬁgis cﬁg)&dgjgglcgﬁ i nformation includes, for

-exanpl €, information about " a ite strategy for drivi ng a laser |ight
source in order toAcecodihg it oneaespact AL tthe preseoft Leeentdiom. tiHere
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information can he recorded or, not. \When the jud nt is de_, that_the
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| nfornati Or]fo?:f rteggrjigrigrtqlaé Il?lgo:rli'r%gg{g;l % one or more high recording speed

higher than the normal reccording speed; and compatibility version

information indicating the version of the recording standard to

which the high speed recording condition information is adapted.

20 In the above information recerding medium, the version

information indicates a versiocon of the recording standard to which

the information recordingmedium is adapted. Moreover, thenormal

recording condition information for recording information at a

normal recording speed, and the high speed recording condition

25 information for recording the information at a higher recording

speed than the normal recording speed are recorded. The recording

condition information includes, for example, informaticn about

awrite strategy for driving a laser light source in order to record

information. 2t the time of recording the information, the

30 information recording device compares the version information on

the information recording medium with the version information of

the information recording device so as to Jjudge whether the

information can be recorded or not. When the judgment is made

that the information cannot be recorded based on the wversion



~device so that a judgnent is nade as to whether the information can be
recorded or not. Therefore, even when the judgnent is nade 5 that the
recordi ng cannot be executed only based on the version information, if the
judgment is made that the recording can pe executed based on the
compatibility version information individually corresponding to the high
speed recording conditions, the infornation can be recorded. In such a
manner, the judgnment 10 can be roper made as to mhetherzghe recordlng
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medi um or not; a second judging unit for conparing the conpatibility
versi on recording device can be simplified.

The version information may be recorded in a lead-in area
of the information recording medium, and the recording condition
information and the compatibility version information may be

20 recordedon the informationrecordingmediumasprepit information.

According to another aspect of the present invention, there
is provided an information recording device for recording
information on an information recording medium including version
informaticn indicating a version of a recording standard; normal

25 recording condition information for recording information at a
normal recording speed; high speed recording condition information
for recording the information at one or more high recording speed
higher than the normal recording speed; and compatibility version
information indicating the version of the recording standard to

30 which the high speed recording condition information is adapted,
the information recording device including: a first judging unit
for comparing the version information recorded on the information
recording medium with version information of the information

recording device to judge whether the information recording device



information of the information recording nmediumw th the version
information of the information recording device to judge whether 5 the

i nformation recordi ng device can record information on the information
recordi ng medi um or not, when the first Fudging unit judges that the

i nformation recordi ng device cannot record information; and a recording
unit for recording the information on the information recordi ng nmedi um
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t he j udgnentedes-dimde detviat the recordi hgf camiotorbe executed only based on
the version inforpation, if the judgnment .is th r - ding.-.can be
30 executed based ﬁc?ﬁ%i%%rﬁ?a%:ﬁﬁi#f ye \}grfg%l[ﬁr%lgﬁ ol?enacfél&c:l%lg ﬁ%gﬁg%d%a ﬁay
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condition information for recording the information at one or more
high recording speed higher than the necrmal recording speed are
recorded. The information recording device compares the version
920 information on the information recording medium with the version
information of the information recording device so as to judge'
whether the information can be recorded or not. When the judgment
ismadethattheinformationcannqtberecordedbasedontheversion
information, further the compatibility version information is
25 comparedwith the version information of the information recording
device so that a judgment is made as to whether the information
can be recorded or not. Therefore, even when the judgment is made
that the recording cannct be executed only based on the version
information, if the judgment is made that the recording can be
30 executed based on the compatibility wversion information
individually corresponding to the high speed recording conditions,
the information can be recorded. In such a manner, the judgment
can be properly made as to whether the recording can be executed

on the infeormation recording medium or not.



the information recordi ng device, when both of the first judging unit and
the second judging unit judge that the information recording 5 device
cannot record information. Thus, the information recording nediumwhich is
finally judged that the recording is inpbssible is automatically ejected
fromthe information recording device and the recording is not executed.
The recording unit may obtain the recording condition 10 information

corresponding to the. verslon i foLIRLLGD,oTad ie.c LALOEMBLEON 1eeRTdl ng,
evice fromthe information reéecording med? U and y record the
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recording information at_a normal recordi ng speed; high speed recording
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recordi ng sheednhi-gherat hgnitheoporsalytaeordi ng speed; and conpatibility
version information indicating the version of the recording standard to 25
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the information “recording edi um or not .- and @ recor di ng unPt-tor
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judging unil, Lydges, 1 tcotrﬁ§nig“%&§cg?éii %i&%%ﬂf&n %%‘éiv‘i%u%eig. :FS&gfcﬁ’e& he
i nformati on. e7 Pn accordance wt e above Informatron recordi hg devlce,
t he codpat idi Itittey indirosimanibnf oeoatdomg isediompared with the version
According to ancther aspect of the present invention, there
is providéd an information recording device for recording
information on an information recording medium including”versicn
information indicating a version of a recording standard; normal
20 recording condition information for recording information at a
normal recording speed; high speed recording condition informaticn
for recording the information at cone or more high recording speed
higher than the normal recording speed; and compatibility version
information indicatiﬁg the version of the recordiﬁg standard to
25 which the high speed recording condition information is adapted,
the information recording device including: a judging unit for
comparing the compatibility version information recorded on the
information recording medium with version information of the
information recording device to judge whether the information
30 recording device can reccrd information on the information
recording medium or not; and a recording unit for recording the
information on the infeormation recording medium, when the judging
unit judges that the information recording device can reccord the

information.



information of the information recording device without referring to the
version information, so that the judgnent can be nmade as 5 to whether the
recording informati on can be recorded or not. Thus, the judging process
can be sinplified. According to still anbther aspect of the present
invention, there is provided an information recording nmethod for recording
informati on on an information recordi ng nedi umincluding version 10
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medi umlbs corfpatred iwnt hnflheavengidre Sersfionnaf ittre akcolelingf standéod to
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the information recording method including the steps of: a first

judging step for comparing the version information recorded on

the information recording medium with version information of the

20 information recording device to judge whether the information

recording device can record information on the information

recording medium or not; a second judging step for comparing the

compatibility version informaticon of the information recording

medium with the version information of the information recording

25 device to judge whether the information recording device can record

information on the information recording medium or not, when the

first judging step judges that the information recording device

cannot record information; and a recording step for recording the

‘information on the information reccording medium when one of the

30 first judging step and the second judging step judges that the
information recording device can record information.

In accordance with the above method, similarly to the

information recording device, the versilon information recorded

on the information recording medium is compared with the version



the judgnent is made that the information cannot be recorded based on the
version information, further the conpatibility version 5 infornmation is
conpared with the version information of the infornmation recording device
so that a judgnent is made as to whether8 the information can be recorded
or not. Therefore, even when the judgnment is made that the recording
cannot be executed only based on the version information, if the judgnent

is made that .the 10 re di ng .can_be executed based. on _the conpatibility
versron | i AP RERTORR EIrOF dRR DB e S R RE % P2 ok G o s i ng
condi ti ons istield Ak dtdraheohe e ahebin feoeridech cén Isuchcardadioernott héihen

j udgnment can be properl na%gee s.to whether_ the recordi.ng can__.be executed
o The i nf SR RarT R O AT FRGF dricor s HotTa L BACEBRRE i EECBERPR BARHher
aspect of bthetpeesertibAVeAFbeNatibler ButSher ovhd echmpLOIMLL ety preagsiam

product_for information recording caontrol executed by _a conputer in._an
i nf or ma?i oA"FREBREIAE ‘e TR AT H‘”rtgbo?lb% VHT ot Rt i%ﬁ%ﬁ‘agﬁo?npgr ets on

recordi ng mRgbukth B IredioRd i Meidehakel 3 O MRk HeghReal G ik as\teldiamaaf a
recording 20 standard; normal recordi ng condition information for recording
i nf or mat i oith&t 1R fiERHelOT £88rieR FGCepEet; Ohigh - spEBBTFECH? diFYE™ ¥BATI %N

i nformatiog, fohehecos daRe RS MOr BB F O Qe 0R8 t0he BN &:y ti0bBn i a4 ANy
speed hi gher than the normal recording speed; and conpatibility version

i nf or mat i oRni Adiecatsnsg.omhe NEersiagRosl the 25 deciereinig 1st ainder d-eg- vilich
the high speed Heaar ding jondidd Qg HUQETRE Ofhd Scadapid.1 4he pLogam
product controls the conputer to function as: a first judging unit for
conpari ng tinéoversiion indifgdratilyrarecordediog thehe hanrmseshr ¢ evotdihg
medi um i Lo tSAg | EOTIREdN lor Ren L OrImiL e 1 eqar difd dSl 68t 0
j udge 30 whether "the’infornmation recording device can record information
on the inf adheafdgnenecmndbagmatinim vrdacts t@ skebhdr jUdyiragouditg daor
conparing the COW%%“ bili %M%ver ion informati on Q i gfro;lg%t.i on

f tl&e [
. SXeCll 1NIOTXrNal 10T eCor med L . .
recordi ng dita vvlteﬁ1 Phe“Version Thfornation of &t A6 i nf of mation recordi ng

devi celbo j udge whrtberdihe tbrfrdlretricmed ageortdo Aghdgwt cemtaimveciorch,

information.on the infornatjon recordi npq: medi um or . not, . when %he first
j udgi ng unitthejrl?ddess Ripgided a computer ogram product 'for 1niormatiocn

recording control executedby & computer inan information recording
devicewhichrecords informaticnonan information recordingmedium
including versicn information indicating a version of a recording
20 standard; normal recording condition information for recording
information at a normal recording speed; high speed recording
condition information for recording the information at cne or more
high recording speed higher than the normal recording speed; and
compatibility version information indicating the version of the
25 recording standard to which the high speed recording condition
information is adapted, the program product controls the computer
to function as: a first judging unit for comparing the version
information recorded on the information recording medium with
version information of the information recording device to judge
30 whether the information recording device can record information
on the information recording medium or not; a second judging unit
for comparing the compatibility wversion information of the
information recording medium with the version information of the

information recording device to judge whether the information



the information recording device cannot record information; and a
recording unit for recording the information on the information 5 recording
medi um when one of the first judging unit and the second judging unit
judges that the information recording deyice can record information.
According to still another aspect of the present invention, there is

provi ded a conputer program storage nediumfor storing 10 a conputer

program for infqrmation recording control executed by a conputer in.an

i nf or mat i oRSFEESHAF nG S viec e“ahi gﬁc%éor’d‘sf%ﬁ“}?ft&roﬁatg%ntgﬁ a]ﬁlﬁe% i on
recordi ng wedbYALhHGhatdi g orenst PrvhdMicoemal oo JurhiGaf hAgta) vesss aheal a
recordi ng standard; normal recording condition information for, recordjng
i nf or mat | oR§t 1AL AT FHetPmITSCOCELAPNgC SheR F2HIUh T§FeEd +RESTER MtPRoRA% i on

i nformation r{Mrd 8&PLALRIES MRl ABLIIAN 1Ak OREL 06N MY €nBi BlF d8Garidimg
speed higher than the nornmal recordi ng speed; and conpatibility version

i nf or ne? i oferAERERTIR{ e WheR INEnOBfLththE1FeE or NGB RAE AT £B® SAFXK t he

hi gh speed; ﬁeg%eiumt%%yfetg O 4 £ 08 FBL 98 | 5n 2dRBLEIng 48 BE RHOW AP
He to f

controls t onput er unction as: a first judging “unit for conparing

t he versi oanifptwalaeihon recorded on the information recording nmediumwith

ver s ot . oco : : i i h
version informati °’h@é%x{clr}glgdﬁé‘&?{fﬁéh%hé?835?&:?%&%‘@&%ée%d %&e{ﬂfnn%bﬁ-}, e

the informati on recor evi ce can recor nformation on t mat i on
25 recor di nhpemediaporvined zacsmpohdr predran wicragsr medapar Fay sthering

conpat i li_ty version infaqr i.on, of i.n i i i W th
The veldi oft PAHEE et ATt Rar | r Ao F acorat o < HeelTE G e
whet her the igidngrutetd o r ecordifngmdevote reanrdéngr deviimkomiatahonearo tde

i nformation recor%t

ng medi_um i notuijen tgen3qn£'r§$i%ug%§mg nggsiqgges
that the i tfSPHRETER" ¥ A NGO TRV TESRAGE Pl ™ APSFhatT an’ Sahd &
recordi ng unifbriat ibacoidi g ithea vof orsmidfon vacdhEigkermdtiran neaerldi ng
medi um when one of the first %%%gin unit.and the second %udg#g@ unét
j udges t hattSCREALPHT GPRELFOA g evicde FEAR FEB8r 4P FRFB Toht 0 In
accor dapce nWrki 1t:he- e Sfedd 0BT @ispeeduticcad nighton ity en fethitm omhen
the information recordlnglcontrol program ,
for recording the informatiomn at one or more high recording speed
higher than the normal recording speed; and compatibility version
information indicating the version of the recording standard to
which the high speed recording condition information is adapted,

20 the program controls the computer to function as: a first judging
unit for comparing the version information recorded on the
information recording medium with versicon information of the
information recording device to judge whether the information
recording device can record information on the information

25 recording medium or not; a second judging unit for comparing the
compatibility version information of the information recording
medium with the version information of the information recording
device to judge whether the information recordingdevice can record
information on the information recording medium or not, when the

30 first judging unit judges that the information recording device
cannot record informaticn; and a recording unit for recording the
information on the information recording medium when one of the
first judging unit and the seccnd judging unit judges that the

information recording device can record information.



is executed, simlarly to the information recordi ng device, the version
information recorded on the information recording medium5 is conpared with
the version information of the information recording device so that a
judgment is made as to whether the infgopmation can be recorded or not.
When the judgnment is made that the information cannot be recorded based on
the version information, further the conpatibility version information is

10 conpared with the version information of the infornmation_ recordi
dovi oe 0 that & | UaGHAR g e Aethe AT PRETAFOPRREToh 2 e

recorded OgtBohgeTheHEHA! Byh &Y edhaier oirhe tjivedgrenab rd sSngegent fdatpidifram
recordi ng cannot be executed onl¥ based on the version information, |f t he
j udgment i ésSnedecehat. therleedwdFAgtRan THeE % 6 GEEAT HaBE BN The ‘the

conpat i bi | 'vEe¥sYSBSir9fbfn(!sfﬁd?ﬁkb@@rdé@(iinVltPlléairﬁﬁ’oﬁﬂﬂl%ﬁp%énglﬁg i Jad gh
speed recording conditions, the information can be recorded. in such a

manner ,9 t hésj wyrered dfalrﬂbeﬂﬁﬁ o}ﬁ@FF%'Ol’rbraéléfa§m§519\hepﬁerthtehelrr&lﬁlﬁﬁlﬁﬁl can

b

D (orecut ol 5 LRLORIRLL OB ecar shaguape v piascls 20 BRER: 1o
di sc surfa@efocmaalwmmtbemmrdd@ qr eédént  Wheanthen] idoagpt i et ;makleG, 2
Is ad agr%ﬁ‘a%h%‘f‘feng_n%o”%%%%gn"fca%%@ BY 3 SN ERIL 1122 o%hecrEV[%ﬁrsﬂ

is a diagramshowng a rec osition of part "version information and
a bit all oaatfommaeaxarrpl éuEtEEer4the aoxdpagxlamsmvwemgsmrr enmficzhnmg:mramm e

and a aIIocatlo at i it ersi i on 0 FIG
5is a?%l ogﬁmgiag(ﬁfja s}jn?é m‘)m”:SlcC:n(%n I é)d:rma%l(()jﬁ1 %;Sé n%rmaﬁcntl o%e?oe%%l%cﬁ ng
devi ce; andekliGe 6oi shatfd qwdtmfehtshevmaf@em itaf @h&ﬁhemnthecmﬁbmgatmocess
according to the present. inventio 11_DETAI LED OF THE
PREFERRED ERBCER SIPHLHPeer ¢ Bhe ERE G nERERef Q‘E‘?rhékﬁrje‘é SNy adtiHh

Wil now beasdestei bedobhel oy b pkeeracers@ diiey atslsached dhaw dgsion
information, if the judgment 1s made that the recording can be
15 executed based on the compatibility version information
individually corresponding to the high speed recording conditions,
the information can be recorded. 1In such a manner, the judgment
can be properly made as to whether the recording can be executed
on the information recording medium or not.
20
BRIEF DESCRIPTICN OF THE DRAWINGS
FIG. 1 is a diagram showing a structure of a disc surface
of a DVD-R to which the present invention is applied;
FIG. 2 is a diagram showing a manner of forming a prepit
256 of the DVD-R;
FIG. 3 is a diagram showing a recording position of part
version information and a bit allocation example;
FIG. 4 is a diagram showing a recording example and a bit
allocation example of compatibility version information;
30 FIG. 5 is a block diagram showing a configuration of an
information recording device; and
FIG. 6 is a flowchart showing an information recording

process according tc the present invention.



[DVD-R] 5 At the beginning, a DVD-R serving as a recording medium to which
the present invention is applied will be described with reference to FIGS.
1 and 2. First, the structure of the DVD-R will be described with

reference to FIG 1. In order to clarifylthe structure, FIG 1 10 shows a
diagram viewed froma rear surface of a disc. In FIG 1, a DVD-R 31 is a
dye-type DVD-R which has a dye film 35 which serves as a data recording

| ayer and on whi C Wr.i.t1e Y, i s provided
with a groove tri%ﬁgﬁ Dé@?é?ﬁéﬁ%iéﬁd§¥a9$%8§3§§ﬁ8§¥?§%E¥B§§@%#§nd tracks
33 serving as gui dehé rgekSerhed emgdiitdieng afl kgbt pbeasn B, iswelt o avilidser
(r acke. 32 DOrhEe DYES R ST ST HEENpFOoF et h “HopP bLBCEY HTTHIEST 1 o
tracks 32. h p i p € for
protecting bke-groove tracks 32 and the land tracks 33, and a gold vapor

deposition film36 for reflecting the |ight beam B when 20 recorded data
are repPoduced. Prpithe PLHEGEGpoRdPVY R SHEPIE 25 Af BERAFF BT ¥} ned

on the |angqt{;R¢kn3ghe FheRhePLESeBtid &5 hppMedahef or et hesshipoagntiaf the
DVD-R 31. Further, on the DVD-R 31, the groove tracks 32 are wobbled wth

a frequencyeéerraspoiiai A§Gfo & #@iati onal speed of the disc. 25 The
wobbl ed groove tragksss82 @£ s2k-30f,PL Ml thef 8B-kNe: ShiaMBaL e obelhe: VD R

31, simlarly to the prepits 34. Wen recording information (information
such as i nagéerienter at Foh. tlo bdr exdedetly ®tdwriv Hde sheupkapet FIG. 1

I nf or ”ﬁ{)i O, AN H%égk%f%%we&.ag?o S, S 4§ dheconded 88%{? the, M R 31,
a 30 data recording Vice deéscribed |ater extracts the wo ing frequency
of the grodveat PEDkR321 sis as dye—¢oper BVDtRewh Dtlathaon a divet helDVES RilBilchat a

predet erm ned_rotational speed. .Further, e da ecor din Vi ce tects
the prepit$ 34 F 0”80t ad% ot Egcoﬁ?le%? £35S o?r&r{gtcfnoﬁv?ﬁﬁh Tt & aglnggp‘f’fclrr%%%
out put or tdmdyl dkee of THeeDW2-R B@his bpeaniB:G et vhrgyasowee reaokdidikgsdigig

based on the reg&t i_nf.ormation. S%i!l further _t&qﬁgata reco%dLQ evi ce
obtains  adi S8E FFGFRATEort 7 AROIERE T Kab Prit & PR T ot B tHe" DVD- R
15 for guiding a light beam B, such as a laser beam serving as a
reproduction light or & recording light, to the groove tracks 32.
The DVD-R 31 is further provided with a prcotective film 37 for
protecting the groove tracks 32 and the land tracks 33, and a gold
vapor deposition film 36 for reflecting the light beam B when
20 recorded data are reproduced. Prepits 34 corresponding to prepit
information are formed on the land track 33. The prepits 34 are
formed before the shipment of the DVD-R 31.
Further, on the DVD-R 31, the groove tracks 32 are wobbled
with a frequency corresponding to a rotational speed of the disc.
25 The wobbled groove tracks 32 are alsc formed before the shipment
of the DVD-R 31, similarly to the prepits 34.
When recording information (information such as image
information to be recorded, other than the prepit information,
and hereinafter, same as this) is recorded onto the DVD-R 31, a
30 data recording device described later extracts the wobbling
frequency of the groove track 32 so as tc control the rotation
of the DVD-R 31 at a predetermined rotational speed. Further,
the data recording device detects the prepits 34 to obtain the

prepit information, and sets an optimum output or the like of the



31 onto which the recording information is to be recorded, and 5 records
the recording informati on on the correspondi ng recording position based on
the address information. At the tine of recording the recording
information, the light beamB is irradil@ed, so that its center coincides
with a center of the groove track 32. By formng recording information 10
pits corresponding to the recording infornation data on the groove track
32, the recording infgrmation is recorded,, At hown in FIG
1 the st 6 Ealerdne SEETIEE 78 Seteetinthat L e h S gRE SBver s
not only tentbemgtoene tsark FhhiHergl 6 Hheal addotdaed E3/pad tdaldins 15
The prepit information is detected fromthe prepit 34 b push- pul

met hod usi AGIESHArHATRR Hem e ¢ H@%thfw?*ﬁénglagﬁPS%b‘a? %Pt?%rnr‘r@a%n
the Iand tsacknd3. wifhen pusd-uddramihad ruses + 1 PRt 9ded asd oFschqdded by a

division Iine parallel with a tangent direction of the groove track 32,
namel Y, 5t hESFBT a6 Bialr egPrredifokn r%ﬁtlt%OD\IE&?CSIrFHEPEiiH%t@COﬁdéf“élrred

to as "radigl;pysh- gakba Hi@t{'@@' 'dad A 80,1 B IMRRRIenSi gnal is extracted from
the groove track 32 to obtain a recording clock signal, described |ater,

which is synchromtzddianitimet RE Fotardbry ofhe ﬁ@Céréengl\@xforrﬂm@@esmeptu on

wi Il be gi ‘i%%h%fﬁéaﬁ[w)\e}%%sd'gl%q ahabral, 23 Olat Q%sorgﬂlt% F&?x&?%ﬁé%%f&?%rded

i n advance Wi th réference to Fl an upper
part shows cgntecoefitiyg giopwattfck BE .r eBoriimg richteraatiog daiernadndn

f . i k 32
nav e quz 2N+ c%rﬁ%splo%uf@%}nr?;{:‘cl?‘g%% d%‘%’%&ildsﬂ?%%%%aé’%l&b%a% OoorY ‘Eh%r Kebye O

whi ch recof corde i ew of
t he 30 grodaweckr a2kstid?)recthelimgt dnhedmat i omsi Hetaweernistihe AEctMahru}me

i nformation _and the. i ng ate. of t ve_tra 32 he i,ca
shom1p05|t|onsgmﬁgr%nthe pﬁép%% z%f@ orn%gt TPt G 52°¢ %henabﬁ%ilng
state of th&egidghe dg@EckP32overshamwnohyyato ltaregeroanpl i taude 30hant al s=act ual

anpl i t ude, y . und andi 31t is to be noted that the recording
infornatioﬁkﬁhﬁgngstfggg gédpaﬁ center line of the groove track 32. As

shown 18 FIG 2, theereoegid ngfbﬂlﬁl@tﬂ@ﬁii@ de®cbecrecfsmiathe prepit 34 by

& push-pull method using a partially reflected 1ight of the light

spot SP formed on the land track 33. The push-pull method uses

photodetectors divided by a division line parallel with a tangent

direction of the groove track 32, namely, the rotational direction

20 of the DVD-R 31 (hereinafter, referred to as "radial push-pull

method"). Also, awobble signal is extracted from the groove track

32 to obtain a recording clock signal, described later, which is
synchronized with the rotation of the disc.

Next, the description will be given of a recording format

25 of the prepit information recorded, in advance, on the DVD-R 31

with reference to FIG. 2. 1In FIG. 2 , anupper part shows a recording

format of the recording informaticon data, and waveforms on a lower

part show a wobbling state of the groove track 32 on which the

recording information data is recorded (i.e., a plan view of the

30 groove tracks 32). The upturned arrows between the recording

infermation and the wobkbling state of the groove track 32

schematically show positions where the prepits 34 are formed. 1In

FIG. 2, the wobbling state of the grcove track 32 is shown by a

larger amplitude than an actual amplitude, for easy understanding.



on the DVD-R 31 is previously divided per sync frane, which is 5 a unit of
informati on. One recording sector is forned by 26 sync franes, and one ECC
(Error Correcting Code) block is forned by 16 recording sectors. It is
noted that one sync frame has a length l#hich is 1488 (1488T) tines as |ong
as a unit length (hereinafter referred to as "T") corresponding to a pit
interval defined by 10 the recording fornmat at the time of recording the

recording Ittnigrﬂaabb%te'@%ha@r£m@@é&wdq&?al$§&ﬂ£&ﬁn %A{aaist Jierg of
one sync franme is used as synchronizing i nformtion SY sync ronlzatlon

of every synctheapentibahwie @l thre grapie tinacdr #édti on to be recorded on

the 15 DVD-R 31 ig, ggg%% RE! 2 SYRG Srf ) tlhg%rgﬂ;%@ag&w@%% 116 P! L

information is recor on t one prepit 34
i ndi cati ngoa $prcAVBnRz3hglsimgreatidusvheipridpiit pei:n$1om¢ranfimJ swhmévulsabl y

formed on theel and §h36E,23; 801 aGHN 18,03/ ER. I VBT £1L L0,V DET Qi 21 N

i nf ormati on I'n eac sync frame o ecording i ntorma
recor ded. Au:atnlae,sanﬁ bneekCC offer e tCWIr}aK:epht_:; (:sale84bl@dtcm i fugrmeantent s
of the prepit_info rratlon to b recor léﬁ% are) for the | an track

33 adj acent t%ecor HiSeREP TS port 8R no AEF 1 ENe -6 ?W% P4had

synchr oni ziig chi hf drdset i{Das 8Y) tJJrctesI asnloch&;i atshaturimﬁlph@ﬁht &h 3 iaf=F Heot
occasionally 25 forned on ?Qf first half, portlon in the sync frame ot her

than the <yRERFERI ZPndSi FetS SRS dEge i AgPdh %%ﬁﬁ%ﬁﬁ% HEARE fivepi t

i nforngi oRnico RedreGdeth it tdhi Sthé MBimkNo@Ne Al dyNa rEeCtio rdihgy
prepit 34 is _forned onl¥¥|n even- nunbered sync frames (hereinafter

referred 30fcemasiopyenthe HRFLIP JRTIPAe ptE D i9Hf et obn® heat Giided.

Nanely, indRkGsyhc i Brife gaseelerss t Benprephisidd aneofaied, i Byt hgeven
frames (as shown by an upturned arrows of solid line) , no prepit 34 is

formed in GUDFFaResakdpaceht SYRTY WYY iFdFames. A rel ationship of

exi stence/ i nexi st epcengf; the b@lreeekéﬁl%uﬁf@frﬁ‘é{l% ¥ e E‘écéPﬁecﬁ”cﬁP'Eh% BO,
Bl and B2 fromthe head of the sync frame) in one even frane and

fol | owlag B¥HRr ahe s secerdedh p&@c@yrérarf@@mew t B0 vithet h@ﬁet‘ﬁ@méhemﬁh‘tarre
I's at the q_%%r% tEB% Egcgégéﬂged on the DVD-R 31 as the prepits 34, one

prepit 34 indicating a synchronizing signal in the prepit
information is inevitably formed on the land track 33 adjacent
to an area in which the synchronizing information SY in each sync
20 frame of the recording information is recorded. At the same time,
oneor twoprepit(s) 34 indicatingcontentsof theprepitinformation
to be recorded is (are) formed on the land track 33 adjacent to
a first half porticn in the sync frame other than the synchronizing
informationSY. Itisnotedthatthe prepits 34 arenctoccasionally
25 formed on the first half portion in the sync frame other than the
synchronizing information SY depending on contents of the prepit
infeormation to be recorded.
At this time, in one recording sector, the prepit 34 is
formed only in even-numbered sync frames (hereinafter referred
30 toas"evenframes") andtheprepitinformationisrecorded. Namely,
in FIG. 2, in the case where the prepits 34 are formed in the even
frames (as shown by an upturned arrows of sclid line), no prepit
34 is formed in ODD frames adjacent toc the even frames. A

relationship of existence/inexistence of the prepits 34 (referred



sector or not and in accordance with the contents of the information 5 to
be recorded on the one even frane and the followi ng odd franme. More
specifically, in the case where the prepit is formed in the even frane,
all the prepits 34 (i.e. , the prepits B® Bl and B2) are fornmed in the
sync frame at the head of the recording sector. In the sync frames other
than the sync franes at the head 10 of the recording sector, only the

prepits BO,and B2 are farne n t prepit..informtion to be recorded on
Phe sync f FAn8S P8 PEPRH e Bl Dheisl &5 FEBBOT AN BT &f o Por I HE < ne
prepit infahnete @vent driee recotded dld oWQ'hg Mid Eavers, it kdthénGase ndzerce t he
prepit is fornme the odd franes, the prepits BO and Bl .are forned in 15
Phe’sync. { e HEeERe nEis O FRETT SEOPRI Ny HecDsr ToBRdot Neis e O ehe
above even skcagesord So8pRYiedstcotdensyne thrawesoridigts dhahe 1@ Sy oo anes

at the head of the recording sector. Wiether the prepits 34 are_forned in
t he eveﬂ f F2nB8 WcoRdRe BRdt ‘i’é’ﬁ“@s@i’énd%?aé‘}errﬁﬁ@dﬂg%ﬁg’&&é)ww %‘S@rﬁ”ﬁ?@-

position of the 20,psepicti34chney oushyef &4 s@drenct hge adi-paent s|@ghdd ack
33. Nanely, the prepits 34 are nornmally forned on the even frames. However,

t he prepit$13&hgr 8vVenrieincon e thadPFPRHES 14 hée -pr EPPtBr3@1THrFRRd Blon

the even framepad oid dhgeRr BRIt 3¢npreviusly chord®d: o7 the & anent
|l and track 33 in a radial direction of the disc of the 25 DVD-R 31. By

form ng thesgtepi-t sIBATmsgue menrenABher (@ pFepiYRC Brames mot teRilstacon
the aduécegatf Pt%@drteeeegﬁn BS@étC%P,e ROS NS 30k aCEA 2 1Q BRCH Ot NBIma

t hereby reducing an influéence of a crosstal at the tine of detecting the
prepits 34whewabhhipesprithéngosoasirnackP32egredabbbt édid aynhelfeanes as 30

sync frams . 2,6908L 30k BB N bf eduenandAl, LG i (Dot paugney

wi th which vaves 0 | e signal e inclu n one sync
frame' .. The d&t aececdedi ng eV céMadesorrhednl aher casgtvlaetrs the momsttant

PObDL1 19 1 SNSE 03 9, Sk Bu L 90, fLOGsGOTRA Ul 0, OLRLLARS 0
mai nt aild a Phaseneef adnonshicpebrtsverr tthe peeprding Fecnd t hedwobbl @ si gnal
to be ConStoaan:hetaeo er% ietn Proariness fiosr ggglied to the sync frames other than
the sync frames at the head of the recording sector.
Whether the prepits 34 are formed in the even frames or
the odd frames is determined dependently upon the position of the
20 prepit 34 previously formed on the adjacent land track 33. Namely,
the prepits 34 are normally formed on the even frames. However,
the prepits 34 are.formed on the odd frames if the prepits 34 formed
on the even frame adjoin the prepits 34 previously formed on the
adjacent land track 33 in a radial direction of the disc of the
25 DVD-R 31. By forming the prepits 34 in such a manner, the prepits
34 do not exist on the adjacent land tracks 33 at the positions
adjacent to each other, thereby reducingan influence of a crosstalk
at the time of detecting the prepits 34.
Meanwhile, the groove tracks 32 are wobbled in the entire
30 sync frame by a constant wobbling frequency f0 of 140 KHz (the
frequency with which 8 waves of the weobble signal may be included
in one sync frame)}. The data recording device described later

extracts the constant wobbling frequency £0 to detect a signal

for controlling rotation of a spindle motor, and generates the



at a predeternmined position renote froma starting position of 5 the sync
frame (for exanple, a position renote by 7T), and the prepits Bl and B2
are formed so as to be separated fromthe prepit BO by 186T (1488T/8). A

prepit formng nethod is disclosed in détail in Japanese Patent
Application Laid-Open under No. 10-154332. 10 [Part Version |Information]
Next, part version information will be described. As nentioned above, the
part version _inf.ornmati hggkl ndi cajes a version of a recording standard to

whi ch t he 5\750I5d&|ngc i'S adap‘iJ "FIG 3 shows a recording position of the
part version inf orrmbrderannﬂa&ﬁﬂw&n@/ﬁh%dh:smatéenshmheimeéh@he&;retm

DVD-R di sc .31 i ncl.udes | ead-i a ta .area an | ead- out area

Ex ond trat ot Sori oS Ml (R B Bl R B RSl T

control data zopecB4tésmphay i widrh x@nbﬁ@kfwmeaa@daatp@@tpdﬁﬁicﬁn cfar ea
ich_book ty e information 56 and a part version 20 informatiqn 57

55 in
are re\(l:\grdgrﬁ‘e Isﬁ/nFs hated t Pat e G 2 \P@P&lt&ﬂn FRFOFFePY ohld s 2ftdghe

recorded i prapidkery EnBlx2 fore Feepedi Nt aanto EeCsbhosktaddesstRE dheild ke
in the prepit information shown in FIG 4. The book t(g pe information 5 6

i ndi cates &0t PeléfTa (+88BFMBhg RHrerdidiramiBEoRy thed wht chi e e tidndar d

i's descri b%l@ta@inc{@t @aban%%eSh@é(\Ebﬂ{' E&b@h%atﬂ:ﬁe ROeK d géﬁ? LAkALMBd on 56
indicates that the disCc is one of a read-only DVD, a RAM a DVD-R and

a DVD-RW By fedr3Bi-t data-,In this enbodi ment, since the DVD-R disc is

used, 3§01Qk% rjtsvregg%qwngérﬁlggl@[gpk type information. 30 Meanwhile, the
part ver si on |nformat| on 57 indicates a version of the recordi ng standard

(i.e., part versiohgxto miehverhieoni vefdmnaidapt ed.l ICdcrdtstsibead. shown in
FIG 3, t hgne%%rl%pe‘éea{éd&é‘ 't%gzlfafﬁl L9 P 1 %’o%?‘n%%ﬁgmf&cpﬁ{% \c’le&éfsoab”o of

ver si ons the di'sc correspon e four

data. 16 | mft Aiscenbdigrehéndsracs Whecm‘sh,e PE5-a qhasm 1\seaéapner3 0Xg1Id he
part versi dosh “f o ”aée'é%‘rc'ill?oo%'},ltlo%eg rded- et el Qn gy an:LaLorMati gn
recordi ng devicg> (8.9 drd Ve 3

15 +the DVD-R dlSC. As shown in FIG. 3, the DVD-R disc 31 includes
a lead-in area 52, a data area and a lead-out area 53, and the
lead-in area 52 includes a control data zone 54. A head of the
control data zone 54 is provided with a book type and a part version
area 55 in which book type information 56 and a part version

20 information 57 are recorded. It is noted that the part version
information is also recorded in an area (ID1l) for recording an
ECC bleock address or the like in the prepit information shown in
FIG. 4.

The book type information 56 indicates a type of a recerding

25 standard (book) inwhich a DVD standard is described. Concretely,
as shown in FIG. 3, the book type information 56 indicates that
the disc is one of a read-only DVD, a DVD-RAM, a DVD-R and a DVD~RW
by four bit data. In this embodiment, since the DVD-R disc is
used, "0010b" is recorded as the book type information.

30 Meanwhile,'the part version information 57 indicates a
version of the recording standard (i.e., part version) to which
the disc is adapted. Concretely, as shown in FIG. 3, the part
version information 57 indicates which part version of versions

0.9x to 3.0x the disc corresponds to, by using the four bit data.



device) for recording the recording informati on data onto the DVD-R 5
refers to the part version information 57 to obtain the part version of the
DVD-R, and then conpares the obtained part version with a part version of

the informati on recording device. The débail of this operation will be
described later. [Conpatibility Version Information] 10 Next, the
description wll be given of corrpatibility versioninformation which is
one characterjstic _portion.of the es |nve npatd b bi it

ver si on in#8r i’?o d%sr%erntbe s ger sﬁ)sﬁc haswh 8 thgQﬁ?gég i's %d ey in

associ ati oparwi taraiceconfibigavidn € 1SX0tat egy. rEIaerdedor d| ng p05| ti ons of

he 15 i bi l nf hown
FIG 4, the compal 1915 Voraio TAFGTRE 1O 18 ThEFGAE ('S 1he Hram

i nfornati ogekeees ded @ébdﬁtﬁrdj Bke lr@cbhas_ﬁgrlmf@frmtamonmaecm t8to &nd DV -R
descrlb din the prepit information |ven by eplts in the lead-in

ar ea. tﬁie§eéﬁﬁ'<5’dﬂh%ﬁ?rtt"ﬁéfsdﬁ’ﬁpﬁi “I“é‘rttlfr?é) iFQr GO RS PRELS i 9397

recorded i prapnhar gapier sed ividy ddaawdst @ heSbhakegyd Oba souht & shead th
recording (1D6 to ID7) , an area for defining the wite strategy for

four - ti mes ahPgRErvapeern dcdPgi Apfermatien neprofiagddigiiarea T Wi ng

the wite gfr %ﬁgyoﬁez‘:aféwﬂtwﬂm &u%rbe%pq%@e&ecordl ng (1DL1 to |DI13)
in the prepit information. 25 Al's as shown in FIG 4, the conpatibility

version i nf[@prr@ﬁlt@hllithldl‘é%r%‘so@n@@fmaﬁel%ﬂur al versions of the recording
standajg, by the folf Difedabac A5 1Bt o1ed BboMGent N PAGIpYEISION,

information indicates " a version DVD recordi ng standard to wh
disc i s adapredon 30fandabidy Ydlmeclveirssi@@ ichadetéemipgdcf perohen cﬁ%cﬁheFor

exanpl e, the JRart ver Sllg{ll of a d %%ae&bﬂ @e @l %Q%Ei %d%%\{ior?peed

recording i P EEFSi on 3 'and t e part “version ISC a t he
four-tinmes d@s@h&bespﬂmVeesmodlmwh$chm Ohs@ ﬁxadﬁmtedx hmamecacsmtlceven

if adrive de I ce adapted to.the four-time 7speoes r%%%rd;f can
actual |y r&0ord®i T SHIEADHT0R°a" Wi 8T Xhi ?ﬂ? ﬁ‘i BtEded Tk e?g%% nes
hi gher 15pee@nireabdiagy @érél@urmmo[mstlhngdfm s&p&r&d;ntm part mersiom of
the disc iSinor‘rl‘lI .Vé(lal: Sil‘_l'?en C%mp%%:lblllty version informaticn is included in
the prepit information recorded on the disc in the form of the
prepits, and is described in the prepit information given by the
prepits in the lead-inarea. Inthisembodiment, the compatibility
20 version information is recorded in an area for defining the write
strategyofdoublegpeedrecording(ID6toID7),anareafordefining
the write strategy for four—-times higher speed recording (ID8 to
ID10) and an area for defining the write strategy for eight-times
higher speed recording (ID11l to ID13) in the prepit informatiocn.
95 Also, as shown in FIG. 4, the compatibility version information
indicates one of the plural versions of the recording standard,
by the four bit data.
As mentioned above, the part version information indicates
aversion of the DVD recording standard towhich the disc is adapted,
30 and only one version is determined for one disc. For example,
the part version of a disc adapted to the eight-times higher speed
recording is version 3.0x, and the part version of a disc adapted
to the four-times higher speed recording 1is version 2.0x. For

this reason, even if adrive device adapted to the four-times higher



which is the part version of the disc adapted to the eight-tines 5 higher
speed recording. On the contrary, the conpatibility version information

i ndicates all versions of the recording standards with which information
can be actually recorded on the disc. Naffely, in the case where
information can be recorded at the four-tinmes higher 10 speed on a disc
which is adapted to the eight-tinmes higher speed by an information
recordi ng devi

e adapted to the, f r-tines, higher . speed re ing,. the
orort | Y| PEbederSram it bhn i e PHE Piesagt PhEDSLoLPReh LEGPLL i ch
cor r espondiBGgdaptidierd ene<tiighes thingberiglspegoesdeocdidgng 15 tHdar4 isleews an

I f_the di ted to th Lght-ti hi gh d ' d
Che part VEFIRGR SHTG malTOR T PAFS-on b TE re on 3008 (Seu OFIeos)

However, aghshaWls ithdbGrtdvelHeol amahicbil st yadgitsiddRol Bhordmgtiont ineel ude
the version information for all of the wite strategy for the double
(two-t i resh2ebRrgRRRF PRI EeDrding, the wite strategy for the

four-times highergspegd d8rAGHNG taRd cbh@aWibi €1 8¢ e LgVork Ofntdi@nation
eight-tinmes higher speed recording. Therefore, in this disc adapted to the

ei ght - t i mednRiLgREPSsPaéd VREEPAENGL (HE dRRsRdIBT iXiPRrersor Bt ifdt i on
i ndi cates tRab hheiWhids pbrategy: HPre8b9hkatdiRs 2P dt gh@q*anﬁaqg;qdiﬁagfer di ng
described in the area |DLL to ID13 s adapted to the version 3. Ox, the

wite stracegg Fberehefomgtidqrmeanhpgheecostredt &86r PG HEBL? ilbedSh t he
area | tqQ. 1.DLO |s ted. - IS : : k t y

for thggdoﬁgﬁgésggé%%ﬂgghgga%%gl%gg%ﬁﬁﬁ%heghg?%gﬂggg%tﬁggsrgk%ﬁs§i%ﬁiﬁgpted
to the ver diyom 30f@rm&kiomamebydinaidemiati astdad be thedorded ioestiheghisc at

any one of _doubl ed tq.th l.ghtzti i . US ite
atrateqy of PG FESSBRFTYe Vi oPIPRG Bbbens T T Shecnnar nn (gl
al | ocat i on thiel ecakibheinfonpatidm | ¢dnyremgraidima nbotheat fonrtsimdentiagadr t o
the bit 18 all cationdnule of the part version information showmn in FIG 3.
This is adﬁ%ﬁf%bé@ﬁ?rlﬁnghat the conparison process of the version

i nformabi on can ber3¢ mlshbwadn dxdmplie o Sthotlisndidspersall the daget yLimes

higher speed recording, and the part version information of this

disc is version 3.0x (see. FIG. 3). However, as shown in FIG.

4, the compatibil:ity version information include the version

information for all of the write strategy for the double (two-times

20 higher) speed recording, the write strategy for the four-times

higher speed recording and the write strategy for the eight-times

higher speed recording. Therefore, in this disc adapted to the

eight-times higher speed recording, the compatibility version

information indicates that the write strategy for eight-times

25 higher speed recording described in the area ID11 to ID13 is adapted

to the version 3.0x, the write strategy for the four-times higher

speed recording described in the area ID8 to ID10 is adapted to

the version 2.0x, and the write strategy for the double speed

recording described in the area ID6 to ID7 is adapted to the version

30 2.0x. Namely, information can be recorded on the disc at any one

of double speed to the eight-times higher speed by using the write
strategy of the respective recording speeds.

In this embodiment, bit allocation rule of the

compatibility wversion information is identical to the bit



the bit allocation rule of the conpatibility version information 5 nmay be
different fromthe bit allocation rule of the part version information.

[ I nformati on Recordi ng and Reproduci ng Device] Next, an enbodi nent of an
information recording and reproducing ggvice of the present invention wll
be described with 10 reference to FIG 5. In the follow ng enbodi nent, the
prepits 34 including the address information or the |ike on the DVD-R 31
and the wobbling groove tracks 32 are previously fornmed on the DVD-R 31.
Wien the retbeerhgon ifioraati Bhe i Tle¥sraéan Hht o1 bt tPenTr 2R dr'di nd -and

reproduci ngy devi L8343, £PALLS 5hhen o thel Y 1¥ort o EVE: R3inbassd ien the

wobbl i ng frequency of the groove tracks 32, and detects the prepits 34 to
obt ai n t heianfldression phoieet iranl idhiache PVt Rs3Pt Thé} BpFsathke i nfemeati-on
recordi ng nd.r.epr .0 i S, flet : r: I - t he
DVD- R 31 aﬁﬁeﬁ%%’gg&s%#%lélrgélg%lr(% E’éf Fﬁ%or t.‘%n"l—’.ell&ﬁ??%%%?g? A L .
recor difhg aag bepriddeceng fewh cdeSoietalcteationprepetat t4 parbbteisicnhe
conpatibilit ver%ion information fromthe prepit information shown in
FIG 4 andlgﬁ?ﬁrﬁ% part version information 7 fromthe control data zone in
t he | ead-i niafeamshbwn Reacdd@Gnd.an®@ Rehscsligingi ReFiiGel5, the information

recordi ng and reprhgé:lucin de¥n§i}c .S i ncluydes a.gickug 1, a_spindl.e mytor 2,
, pRaTgeittedrt  AREErHg

a spindle driver ¥y Ig%ere PRECci%eutt A T8 RowEr  contPeP ey St 5,

an encoder réprafuthhgldadeelor ahkapraict i ohcatpdn fiiet B dascdebederitd, a
processor (CPU) 10, a reference clock generator 11 30.for generating.a

r ef erei@e CPEEKCEFGnEP FEF - rot atlifort O%PELEP‘,’”E(Q géﬁogﬁaﬁlatPa@%e ﬁﬁﬁpg'r 512,
a prepit sizanahcdelesy Aheldddz@eBEephtormdgingl odeenderikd orathebbie-signal

extractor 15, a phase conparator 16, a phase conparator 17 for generating

a rotationa®6nthEl WSPRRENY IEOPIT YBASe SLoKEIPESBHYUELY chP TS UhdhE
phase shifteh_%9.37The 18 Rl Ligd I Gich r&8nknclirdesa 1phases comparakar k81, an

LPF (Low Pass Filter) 182, a VCO (Voltage Controlled Gscillator) 183 and a
di vi der 18aformation recording and reproducing device S controls the

15 rotation of the DVD-R 31 based on the wobbling frequency of the
groove tracks 32, énd.detects the prepits 34 to obtain the address
information on the DVD-R 31. Thereby, the information recording
and reproducing device S detects the recording pesition on the
DVD-R 31 and recérds the recording information. Further, the

20 information recording and reproducing device S detects the prepits
34 to obtain the compatibility version information from the prepit
information shown in FIG. 4 and obtain part version information
7 from the control data zone in the lead-in area shown in FIG.
3.

25 As shown in FIG. 5, the information recording and
reproducing device S includes a pickup 1, a spindle motor 2, a
spindledriver 3, a laserdriving circuit 4, a power control circuit
5, an encoder 6, an interface 7, a reproduction amplifier 8, a
decoder 9, a processor (CPU} 10, a reference clock generator 11

30 for generating a reference clock signal for rotation contrel, a
BPF (Band Pass Filter) 12, a prepit signal detector 13, a prepit
signal decoder 14, a wobble signal extractor 15, a phase comparator
16, a phase comparator 17 for generating a rotation control signal,

a PLL (Phase Locked Loop) circuit 18 and a phase shifter 19. The



The information recording and reproduci ng device S receives 5 recording
information to be recorded from an external host conmputer (not shown) via
the interface 7, and the recording information recorded on the DVD-R 31 is
output via the interface 7. Next, an enflBre operation will be descri bed.
The pickup 1 includes a | aser diode, a polarized beamsplitter, an
objective 10 |lens and a photodetector, which are not shown- At the tine of

h di i qn, .the pickup. L irradi ligh B_havi
an- e 11 nERcupro s bhiich TS alRI G FFORERE: Tabr Hri Uk el R0EESH and

changes i nraceergdance awth (Vhetkgse@ondriovilng (sicgnalatobaslesd omd ke viielear di ng
infornation8 onto the DVD-R 31 so as to 15 record the recording
i nformati oA%At the tine of the reproduci ng operation, the pickup 1

irradiates the |igie beapBndaMdge 8o €ONSE aRd repPbltt NEy BEWEE: Bire®ives
readi ng_power) onto the DVD-R 31 and receives the reflected |light by the
phot ode? ect6FOr AAPE AR OrBA L LPRE PP EGFOIIPELErTed BRETRT BREEFIPYRET 20

of the IightoheaRnkhni ryadi aled pntded nfonnat tee recording swdaea idhr om
the information recording surface via the photodetector and converts the
reflected FPGREARAt enakhel BERTR Skikhautriieniat kB pPERGH2TSappl i es _
operation processipg, based-0p; A e Al iRUsHi Plde geystepeant orfbg eheeiric
signal, for exanple, so as to generate 25 a detecting signal SDT carrying a
prepit sigAainoiudde apteper Jige, a nwlsblicesi gaah Wil itthergr ebvertacdcke32
and theyre [ LN ' d t pU t d i 0 [ | .SOT t he
reprodE%tig%%gn%ﬁgf%eégéggﬁ%gg$%%$bducf?%%§§n%§Ffg%@%BS 2%%|| igﬁﬁ%lﬁgo

det ecti ng shgnakcoB80igsPlraratiiany tthe piekip Isiignaldiefesheherkpilts @4mand

t he wobbl e_ ,sighal _of t.he.grqQove tr : i.C 1. and
outputs t heB }bar‘glpnlaq aﬁn o FC %ﬁ“g fggjnowseirtg n‘g‘ll%rslgés %ﬁ?@ﬁé%ﬁgfﬁ@%‘% g%isfg x ds%igf nal® of
t he prepitsid4uands tanel nbbbyes sirgaabopflande wirtbotee tirsack: d82viongtshieyrBRF 12.

A one el e ERETSOUCLIG BOET AL, e RO SELOVELL OR oIS iy 8
recordes tecdddeddeodeofdiMgamtvheatiidie BRE thk remeves taenoisedanpenent
' ncl uded operation, thepickupl irradiates the lightbeamBhavinga constant
emitting power (i.e., reading power) onto the DVD-R 31 and receives
the reflected light by the photodetector.
In addition, the pickup 1 receives the reflected light
20 of the light beam B irradiated on the information recording surface
from the information recording surface via the photodetector and
converts the reflected light into an electric signal. Then, the
pickup 1 applies operation processing based on a radial push-pull
system onto the electric signal, for example, so as to generate
25 a detecting signal SDT carrying a prepit signal of the prepits
34, a wobble signal of the groove track 32 and the recording
information, and outputs the detection signal SDT +to the
reproduction amplifier 8.
Thereproductionamplifier8amplifies thedetectingsignal
30 SDT carrying the prepit signal of the prepits 34 and the wobble
signal of the groove track 32 outputted from the pickup i1, and
outputs the prepit information signal SPP including the prepit
signal of the prepits 34 and the wobble signal of the groove track
32 to the BPF 12. At the time of the reproducing cperation, the



in the prepit information signal SPP supplied fromthe reproduction 5
anplifier 8 and outputs a conposite signal SPC, on which the prepit signal

i s superinposed at predeterm ned positions of the wobble signal (e.g. ,
maxi mum anpl i tude positions) , to the ppgpit signal detector 13 and the
wobbl e signal extractor 15. The prepit signal detector 13 includes a
conparator (not 10 shown) which conpares the conposite signal SPC with a
predeterm ned prepit detection reference |evel Vrp which is larger_than
the maxi muAEPERPPFEHER FEREIEHRE theUtlehtiSe 28 §Raf+IPA! SR EFTTEIHPIHING t he

anpli tude lgveleofelhe CRIMOH ISt @Ak 1 SEL G Srd AIGRIG &BaRhE hea i Lpidt _
detection reference level” Vrp, nanely, in the period in 15 which the prepit
exists,_the_prepitM%@@miwﬁfﬁeﬁéét%PFfﬁﬁ GETPUES éa?ﬁﬁﬁ@pPPmH@F%%ti%ﬂF%HQ?@aI
SPD, whi ch iS4 Bk'%ﬁﬁt $1h¢B8ha +§OntNEmaRran glés»g)g{@é £d6R998s r - ANLLikey
phase conparator” 16. The prepits signal decoder 14 decodes the prepit

i nf or me®i oampilAcHadi hgnd v taddises sompPeL vatd ismagnSE Gie oDV I3 the REHirtom

t he suppli r.ept 1] i t. coded | tion
o the CPUSTERAthte P s URZbr Rl n e o R e P I T

i nformati osignké ¢enpat iniximuyn smpiionde ipofsdrtiensdn endhcherepke dimgiaided
inthe prepit inforogtion. The bbl e signal extractor .15 serving as a
wobbl e sigﬁgﬁecfgreg?rggaiEaedgég%geH%?ﬁ%ﬂtéﬁ%gFgﬁgf ROt shown) whi ch
conpares the conpoisé tperegiignali gbBC dé tdrwpredererviaed bewphrator exenpl e,

an intermedi ate level VrO of PP ( Peak-t o-.Peak) | ue. of the wobbl e

o gnal 10 The Nt LTy RATeRSes BB SRS STt R A SR B CRRRT e T a
H (hi gh) | eselpiduidteg ta gpefd gheride Ml theh 8ampl b L dge3@ hzevele ofx tnhign
conposite signal SPC.is Iarﬁer than the reference level VrQ to, the phase

conpar at or $70g 1dHde1¥e4Rd Thet B oS EuPtInas: astaf BRtRCt &8 Wobbt €5 gna

SWB. The Pldgni:reMict 188 ngkudrs thoqhiase Gompar abor i48largde thdF 2,
the VCO 183 and the divider 184, and outputs a clock signal 21 SCK which is
synchr oni z&¥F Skiitth defechhaBer sf e prCextd 4t dFRwhBMElYsi gRaF SV I he

phase 98i ftafi 9 ththprBPase-compar alid heHaManea 1t BecRBases1 9fodfsuy epit
a prepit detection signal SPD, which is a pulse signal, to the
prepit signal decoder 14 and the phase comparator 16.
The prepits signal decoder 14 decodes the prepit
information, including the address information on the DVD-R 31,
20 fromthe supplied prepit detection signal SPD to output the decoded
information to the CPU 10. The prepit signal decoder 14 extracts
the part wversion information, the compatibility version
information and the like included in the prepit information.
The wobble signal extractor 15 serving as a wobble signal
25  extracting device has a comparator (not shown) which compares the
composite signal SPC with a predetermined level, for example, an
intermediate level Vr0 of a PP (Peak-to-Peak) vaiue of the wobble
signal. The wobble signal extractor 15 outputs a pulse signal
which is at H (high) level during a period, in which the amplitude
30 level of the composite signal SPC is larger than the reference
level Vr(0, to the phase comparators 16 and 17 and the PLL circuit
18 as an extracted wobkle signal SWB.
The PLL circuit 18 includes the phase comparator 181, the
LPF 182, the VCO 183 and the divider 184, and cutputs & clock signal



detection signal SPD and the extracted wobble signal SWB in 5 accordance
with the operation described |ater, and outputs a phase adjusting signal
SCNT whi ch indicates a phase shift froma predeterm ned phase

rel ati onship, that the prepit detectionggignal SPD and the extracted
wobbl e signal SWB normal |y posses, to the phase shifter 19. 10 The phase
shifter 19 adjusts the phase of the clock signal SCK supplied fromthe PLL
circuit 18 based on the phase adjustjng .signal SCNT, and out uts it to the

encoder 6 & ‘t’hec%o%/%rsy%ﬁltf%llzeél‘%?ﬁt he BRAgE (Pc i AYTERBERI HGRHS SCR

The phase cappanak@t té €REPBhESet4wi phase of the extracted 15 wobble
signal SWB with the phase of the reference clock signal SREF, which

carries a referencEl® RARFENEGTRBAPEONEAL SPTRFEES r‘tﬁtealf’%’l%ﬁ%ﬁ; ofpbf RIFeRife

DVD-R 31 angd+i3.+3URPldigfhahr &pd hend ef L engeractog kaSB@é afs@%néi s@q@d in
supplies the phase difference signal to the spindle notor via the

spi ndl eddr iagerrgaasear ¥gt aheowparaitionl dgersitptal a tahugnd tiet mpihdlmhass vo
(s perf or et ARdLhe IR vp ! anighaladiBycLie Shlde mRist 2.8

pr edet er mi ned spéee ein perforns an i ace oper ation ¥or
capturing recdedieny ineflgheets onl SRRsUGP i Bk tf toaprepihosttectiputErgnainot
shown) i nt he_i.nformation re ordin and r uci.n evice der

t he cont rol%PtD PHeL%iL?}i%raCte %%&%ssfﬁ%afgé(’:ﬁ Om%quf Or et on§%%%

t he encoderph&sxel ahulﬁeeEPtU%O The encoder 6 executes an ECC process, a 8/ 16

nodul atj,ng proces Sc ss. u t he r i_n | ock gnal
o saBl Pt o TR S S P Pe € 1B SRR BRI G BRI R B
gener ate a gmluhippedesiprad +SBE?LIaIa:eruﬁ_|ﬂu18 ita stedl bh&nmmasemﬂmiﬂmg
circuit 5. The power control circuit St&onvertg a vvavgfogmof t he

EOr g &

modul at ed sHGR&L SRET h2KHOBRPY h e $hgREPotk 5P @R“"%u‘?%‘ﬁ%

fromthe phasesh ft ek &9r(ee@r@eh<l;eelomuélegreur @cggy 22 process) in order
to mai ntain the shape recording pits formed on the disc_to be

appropriate, and oﬁgﬁdj—thalste FYRHE G4 ef CAPPIFAY TheirRang o4 the e erorfl ng
signal 18D. Jdpdis %QB%gltgﬁh %b@hcgﬁéjéhase of the reference clock signal

SREF, which carries a reference frequency component of the
rotational speed of the DVD-R 31 and is supplied from the reference
clock generator 11, and supplies the phase difference signal to
the spindle motor 2 via the spindle driver 3 as a rotation control
20 signal. Thus, the spindle servo is performed, and the DVD-R 31
is rotated by the spindle motor 2 at a predetermined speed.
The interface 7 performs an interface cperation for
capturingrecordinginformationSRRsuppliedfromthehostcomputer
(not shown) intd the informaticn recording'and.reprodﬁcingwievice
25 S under the control by the CPU 10, and outputs the recording
information SRR to the encoder 6 via the CPU 10.
The encoder 6 executes an ECC process, a 8/16 modulating
process and a scramble process using the recording clock signal
SCR supplied from the phase shifter 19 as a timing signal so as
30 +to generate a modulated signal SRE, and output it to the power
control circuit 5.
The power control circuit 5 converts a waveform of the
modulated signal SRE based on the recording clock signal SCR
outputted from the phase shifter 19 (so-called, write strategy



controls the waveform of the nodul ated signal SRE based on the 5 wite
strategy information (see. FIG 4) in the prepit information generated by
the prepit signal decoder 14. The laser driving circuit 4 outputs the |aser
driving signal for actually driving theggl aser diode (not shown) in the
pickup 1 to emt the Iight beam B having the emtting power according 10
to the supplied recording signal SD. The CPU 10 stores, in an internal
menory, the version, information of the devjce side i ndicatin

recor di ng SFEAGAFY 1AtORIRE PR vkt S AFOPTERT & PEESTEi 1 t%mchrmed

reproduci ngrdenNt G8 s Stheso a%@gtd&l@%@or%@%ut@mr matiOrheAlable ddireref the
recording 15 operation, the U 10 controls the entire information

recordi ng CARGUAEDE ARG AGCAEIIBE SEIRRL 59 -obf &i b tHEaHFNeSs tRAFCRIED on

fromthe pr %BLtEoUQf RRERL L OO SHRRY e&hé %@utlﬁ%eﬁrgﬁ?!ghaﬁ'gﬁ@|b§§é&%{ thi# and
record the recording information at the position on the DVD-R 31

cor r espdndivtg teos bt et i esernat veresesn F iur ¢ hem the pZeptiielnfgmnagiiarhe
repr oduci n% 3@@.{51%%508 tcﬂg &éﬂ_pssc %{&{ ol g dhe qntire information
i n d t

recordi ng repr odu {ain the recordi ng i nformation
recorded on the Dvr_hézla$er|damvune decodéd oustxgnla’o tSPlkard duitvpgog §igrted t he

o ol SRS kL1 0L TALL O 500100 REACERRI. Pos Netle diup |

i nf or mat i on re€o I'Ng~process™ execu ormati on recor
r epr oduci ng d:evemetvmthb beglohe sleeanhexd habfejn@wtwet hmief engneewdo adrre)ﬁdnowchart

of FI 6. ,Th nf or recordin cess described below is perforned
in such’a ﬁﬁ’n?’r&ﬁ SURE lFﬁe %bn%fsqjt‘%écﬁl ensf’sbormatl on recording and
reproduci ng devi ceT38 Spshoanstorés G inSaeXxectéasan pesief ertidedpyiagr am

of the infornmation. rec [0Cess Whl repared i n _advance. At .t hat
St he g e e BB A e S R PR SR SehBA P et O

FIG 4 fromd hpeconid fhefaiite 20A8rhatiHe deRdediRgaded reprbliecidysdewicd he
prepit information as described below, and al so obtains 23 the

conpat i bi | i% §eG@FSF s RRERTAATDANEPBIRC TGP FI AT Bhafdmenel et eecid dte gy

i nf or maki on,fdr@mitdhe Eh@pctﬁullrﬁ QLERLHOR. +1d Siti rehe R rbhfa EPbh 10 A8t £GlS
that a disc'is inserted
and reproducing device so as to obtain the address information

frmntheprepitinformationsuppliedfrmntheprepitsignaldecoder
14 and record the recording information at the position on the
DVD-R 31 corresponding to the address information. Further, at

20 the time of the reproducing operation, the CPU 10 controls the
entire information recording and reproducing device S to obtain
the recording information recorded on the DVD-R 31 from the decoded
signal SDM and output it to the external host computer.
[Informétion recording process]

25 Next, the information recording process executed by the
information recording and reproducing device will be described
below with reference to the flowchart of FIG. 6. The information
recording process described below is performed in such a manner
t+hat the CPU 10 of the information recording and reproducing device

30 SshowninFIG. bhexecutesapredeterminedprogramoct the information
recording process which is prepared in advance. At that time,
the CPU 10 obtains the part version informaticn shown in FIG. 3
or FIG. 4 from the control data zone in the lead-in area on the

disc or the prepit information as described below, and also ocbtains



into the informati on recording device (step Si) , the CPU 10 obtains 5 the
part version information fromthe disc (step S2). Then, the CPU 10 conpares
the version information of the device, which is stored in the nenory in
the CPU 10 and indicates the recording2standard that the information
recordi ng device uses to record information, with the part version
information of the 10 disc obtained in step S2 (step S3) . \Wen they

coi nci de mnth each er, i s fo d that ths disc s agﬁft d.to the

i nf or mat i o SrEEHH llthFYtYn%r?JrﬁIbfL PFBRC T GRAI Ry UEVF ¢ “FEGQE Hhig-e

process geesatagst €ArSbmateh t MeorCRWel Gre@nt ang otrhg tii Bhor matl on recordi ng
device to record the information utilizing the wite strateg

corresponding to therfecdtitfitng-spéeld ﬁﬁdﬂ@é?@BSthﬁﬁeap%%%cv%§s%Qﬁ?rtEd

i nformationntOeHdeneonhERIYn r‘é’@@ﬂd&ﬂ& deerigieons4d)f 8t Wﬁtﬂh@bﬂﬁ 1bhedevice
and the version information of the disc do not coincide with each other,

t he CPU 10 ot ané vRSSEoRpaRipimatiey digihienfidsrat(cdar262t rom t he di sc
(step S4) . and cORpA esAnepy | iy Ll $h0Ned HAT MRaRA0h ohNes dsd ce.
When the version information of the “device coincides with any one of the
conpat i bi | ey iver sviohch iigf gtanedom dheanemery nnsthp GAJ ltOhén@RLmdLﬂmajmsal ns
the wite r r g A i.ncided
25 ver si on T Fors (e Bl SrE bR R AR IR R IR Sl B B4 s

i nfor mat i orccomet-heddisto{rsd ejp:56)-1 thhehe tibrer v eresisdren nhéommatmunvwﬁ(ﬁhe

Compat 181 1 FEyC VRFRHER oy BFRALToNe CPRECPU 168 BETS el S P ar Sy

and ends 3@nkhe prodessouhd tiet imfeordintd Qm neeprdingepteedsfofmatstorit i s

j udged whet her the version of the device coin |des with the part version
of the di s¢S6PTGI Bnd TGS hotOTrHE 8¥lﬁFth ﬁ’é‘&% 55??&?3{00‘?%5 i's
further judged tbased o0, thel ensEaU Dolddnytm&rsstm iinFoefdRtioan: e 24 et her

the informatign can be recor ded .on the d at _other recording speed or

not. When t3%1SEnI&t MSCOrEy W %PSHrWﬁFb?%FFb%M%‘? r BRpotiit Y Tora ey
ver si onsof ddie-dspbeanati e +hec didd ndemb&es indicated by the part version

informaticn.

On the contrary, when the versicn informaticn of the device
and the version information of the disc do not coincide with each
other, the CPU 10 obtains the compatibility versicn information

20 from the disc (step S4), and compares them with the wversion
information of the device. When the version information of the
device coincides with any one of the compatibility wversion
information obtained in step S4, the CPU 10 obtains the write
strategy of the recording speed corresponding to the coincided

25 version from the prepit information shown in FIG. 4, and records
information on the disc (step S6).

When the version information which coincides with the
versiocninformationof thedevicedeesnotexistinthecompatibility
version information, the CPU 10 ejects the disc {step S7) and ends

30 the process.

In the information recording process, first it is judged
whether the version of the device coincides with the part version
of the disc or not, and when they do not coincide with each other,

it is further judged, basedonthe compatibilityversioninformation,



is recorded on the disc, information is recorded by utilizing the 5 wite
strategy adapted to the recording speed. [Mdified exanple] In the

i nformation recording process described with reference to FIG 6, first it
is judged based on the part version inEdrmation whether the information
can be recorded or not, and 10 when it is judged that the recording is
inpossible, it is further judged whether the information can be recorded

or not, basgd, pn Lhe Gompatibility,yey, i%@ciomé%mﬁ%i ofl, diternatively. the
i nformation recording gevrce nay bé confi gured such that thé ™ judgneén
based on t hecpadinyepsedrrimitar nlhearnthiessanmatttidd lang tdres ith jrfdgneitticas to

whet her the infornmation is recordable qr- not. i de only based on .t he
conpat i bi | FPYGEPENONTS D EReL T one - FhPENERS THIRETPORy BPEP A MBI on
i s obtai nedsfremitdel dnsthé @lislcepinS2rmatibt her eatdeded e conpat i by [tHHey
version_information is obtai neqd1 frotgg]he disc in step S4 only when the

part velsi BRi6F 56T ERhBIYi 3R RO | AT HE% §8SFEr si on of the device

in step S3MoHeweHEl exiBE1PArt version information and the conpatibility
version information mag be obtained at the sane tinme in step S2. Wi le the
€

above embodi nent 5 d&&Er i P B eeBnpI§IYEHGI aPENES HevES CofPELcIMisiv e

use, such agra DNP-R RWecor dermsi he 1 25y PRELALA @6 B4 PY HEM GR, OF
the information recording and reproducing device of the present invention
may be realifedmpyion WELkRY Vdeatiniekredtion acypeorgicosdrpudernot orand

exanpl I aly - AR [Wel 1! t.h VD .dey]|
excl us?{?/e Egtgg is%c%aigdghgethD RP%VP%%%%&J? l%a%“ ngr/g% |'zé'§ %;g/c]ﬁfgéher
per sonal 30udgrpurketivhr cthexedgrestanni adorrmticneadecoedi ngteomsat on

SUch an i nEBFm IR Faterho EoRTF ol et an e Ehe ToPRaF Y oot ng |
nedi um suchrdsraaCboROveoprdiDYDIROMer mby bhe cdatfd gucenmemictatihert Vite a
comunL ool LeRGHBIL SRS U L GEke B IS SIRITTEC snar bed aleve
DVD- R, 1but jtudemphesest toi mvetiiéortican ifersianiibar iy appbredble anatdieris
recording g% %%nlg%gsedonthecompatibilityversioninformation. Further,
the part version information is obtained from the disc in step
S2, and thereafter the compatibility version information is
obtained from the disc in step 54 only when the part version of
20 the disc is not identical to the version of the device in step
S3. However, the part version information and the compatibility
version information may be obtained at the same time in step SZ.
While the above embodiment is described by exemplifying
a DVD device of exclusive use, such as a DVD-R/RW recorder, the
25 information recording device or the information recording and
reproducing device of the present invention may be realized by
a DVD drive attached to a personal computer, for example. In that
case, the same function as the above DVD device of exclusive use
such as the DVD-R/RW recorder may be realized by the personal
30 computer which executes an information recording control program
for executing the information recordingprocess. Auser canobtain
such an information recording control program in the form of a

recording medium such as a CD-ROM or a DVD-ROM or by the data

communication via a communicaticn device such as a network.



as a CO-R a CD-RW a DVD-RWand so on. 5 As described above, according to
the present invention, not only the part version information but also the
conpatibility version information are taken into consideration to
determ ne whether information can be ré&®orded or not. Since the
conpatibility version information indicates the recording speed 10 and the
version information with which informati on can be recorded on the disc, a
j udgnment can be a hde. r_j r gat | 0 d on
the disc by the in ll(r)lif %ﬁé’o%l r eco%s\#&ggg\% g%%%r g%o??'g?[%g%ﬁ'l%ﬁﬁéadsee
APPL| CABI LiWR¥rghtheppeseatt invention lissappledabltdetVi-etobdt ngpe prdsmmat i on
on an information recardi ' i_um _.such a DVD-R _(DVD; Recordabl e) .and
Che T ko, AR EREOPRETDHC MaChRd g Fot Lo 8T gt o ThE P Esans et

i nventi on eanab€&DuRi | azed-Rer wabVIrEW 2hd apuirer appar at uses, such as a
DVD recprder and ersonal, ¢ uter._26 Al 1. An_inforpmation recording
medi um @orrpri si ng?Agvcgaerssclrd‘i?eicﬁg%Pﬁﬁti%%C?]%Jrrb‘%ﬁon&hg QE?E?BEBJOI?W??@%r di ng
5 st andar dnorosihy rec eadi-nge coNsh tind rivaf-ebrebh O IfRy thecestbaigibility
information at .a nornal recordi ng speed;  high speed recording condition

i nfornmati oﬁ’efférlope&BFBirﬁ‘@tlf’ﬂeaF%f Bg]ﬁﬁ?i ont tc%ﬁ%l%?r%%l hF s &8t diehg

speed hi ghehelthaR 10rbheabosiBlcareceedi pg-spged; &nd canpatibihbdy wession
information indicating the version of the recording standard to which the

hi gh speed SPERSAPAGLEBNTRIF AT IPdPEPARLPBNI ! GriEpT ddie 15C20d2BT BPefk

i nformayi onypeaqs Jpg i BRAIIDAGGALAH RO @hehAl M folmMNeeL i, Hher Y&l sian
information and the conpatibility version information have a sanme nunber
of bits an@ndre 4b$¢ nadydemgetcsraddiraeccurately made onwhether information

can be recorded on the disc by the information recording device

or not.

15 INDUSTRIAL APPLICARILITY
The present invention 1s applicable to recording
information on an information recording medium, such as a DVD-R
(DVD-Recordable) and the like. An information recording method
according to the present invention can be utilized for wvarious

20 computer apparatuses, suchasaDVDrecorder andapersonal computer.



with a same bit allocation rule. 3_ The information recordi ng nmedi um
according to claim 1, wherein the version information is recorded in a

| ead-in area of the information recording nmedium and the recording
condition information and the conpati bid6ity version information are
recorded as prepit information on the information recording nmedium 4. An
information recording device for recording information on an information
recordi ng medi um conprising version iR tion indicating a version of a
recordi ng standard; normal recording condition information for recording
information at a 30 normal recording speed; high speed recording condition
information for rfcorﬁgrgkglg%gtn%%rnatio .at 8n§.or nore high recording
speed hi gher thanthe hor sl reébrdfﬁ&oggéeg; S ConpP T b T4y version

i nformation i ndi caténgidhel nfensiaan caf ihlecaetogdi ngrtiandardat oecodialy t he
hi gh spﬁed rec%éding condition information is adapted, 27 the information
recor di ng FEHA gmnprisingf a first judging unit for conparing the version
informati on recorgdeem®n tBeokalssMbnantheaoridirRgEedoum Mt hr&&88 800y
information of the information recording device to judge whether 5 the

i nf or mat i oA FECBAEIRG @évRCBOEERL r 6P 61 HF otifddion on the information

recordi ng medi um of j §lsp S BEOPEI 1 M HAG 1 ¥Ibh {9Ffo SRIPAIH Bt ACording |
compatibility version information of the information recording nmediumwth
the versi 6hs AREPHAEFOANORL 1T ionf BPAAL I b3 reacntdling ¢evpdehishpudgermio

whet hefigt he i@ aRbi QR Lea9hYI BP-deVi gy can record information on the
i nformation recordi ng medi um or not, when the first judging unit judges

that the infornmatiopmpatdedl nyy devbéendanesmatdeoor gndied bimmithery essicdra
recordi ng i i i - ! . i nf i :
recordi ng E@tﬁﬁ%ﬁ%ﬁ%ﬁ§%ﬁggggn%%§j??%gég?gggﬁﬁ l%lt déé%é%ﬁég eé%%gkfﬂaging
uni t j udgesntfizatratthen ntorgapited.recordi ng device can record i nformation.
5. The information recording device according to claim 20 4, further
conprising an ejecting unit for ejecting the information

2. The information recording medium according to claim

1, wherein the version information and the compatibility version
information have a same number of bits and are defined in accordance

with a same bit allocation rule.

20 3. The information recording medium according to claim
1, wherein the version information is rxecorded in a lead-in area
of the information recording medium, and the recording condition
information and the compatibility version informationare recorded
as prepit informaticn on the information recording medium.

25

4, An information recording device for recording
information on an information recording medium comprising version
informaticn indicating a version of a recording standard; normal
recording condition information for recording information at a

30 normal recording speed; high speed recording condition informaticn
for recording the information at one or more high recording speed
higher than the normal reccrding speed; and compatibility version
information indicating the version ¢f the recording standard to

which the high speed recording condition information is adapted,



recording mediumfromthe information recording device, when both of the
first judging unit and the second judging unit judge that the information
recordi ng device cannot record information. 25 6. The infornmation recording
device according to claim 4, wherein tR§ recording unit obtains the
recording condition information corresponding to the version information
of the information recording device fromthe information recordi ng nedi um

and record%hthe inforgation based on, the recordi,ng condition 30
i nf or mat i o7 1P AR TRESPHat Foh F 80 rHi g U @& o9 ecor di ng i nf or mati on

on an information & e&qekd NFJERG WAL € RN ¢ SIpd 10 The varedehdi mth Bendidn on
information for r cordig%'inf%£nation at a 28 nornalc{ecordlng speed; high
speed recofGFRGIEENATR i SASi nForPretd OrP™ f 6RCPEESPEI MEHE | HEGE matS oot one

or nore hi ghroeratdbhdesReRdinhbahet idhardoheingr a8k i ¢Lad dihAge sheadieand
conpatlglllty version _information indicating the version of the recording

standar® t &5 WRALEATERECR| HRCPEEP (G FG cSREPE o f AFBR MR it itde

adapted, tReoi-REQL AR AR FELRL dhdldi Hevd.Ce poNPrising: a judging unit for
conparing the conpatibility version information recorded on the
i nformation recor dingeaerdd umeing welksi brr i admpantndntlod edrepd Wikl on

recording deyiGet angggfté&l ‘M%e\t_ll?@.rir{[ﬂ%%ﬂa@igﬁ@éég%fﬁf Qs gk Qﬁyg%ecan
record information on the information recording nmediumor not; and a
recordi ng devis¢éenf bnfewootr dimgft heeiinffommattiion oace hélng mfeoriwet forfudge

recordifg grdiym. phen (he qﬁ%@ldr%%%?ﬂ “&‘é&jséeg‘i%isre hak E;{L‘Fozi»x{‘aftofo%ati on
recordi ng device can record the I nform Fon. 1 . An"Information récordi ng
nmet hod f or onetioe dinfg rmartfionmeetdomiony aadiwh ormmesd € orwhleac‘dnedifagsmsj_ijtdgﬁmg

conpri sing_versi.Q i.nf.or ion_i.ndicating a version of a recordin
tandard: HOimD SOREEOHA ha S0 RBE T BAC A S TS QT 6RoP GG TS th | on
at a 20 norimAbric@cdbdi;ngndpeed; hi gh speed recording condition information

for recording the information at.one or nore high recordi ng speed higher
Lhan the nor val T eBor BPREELTReR L neP E OBt BT 5 ohet pita 1o on i

15 information recording medium when one of the first judging unit
and the second judging unit judges that the information recording

device can record information.

5. The information recording device according to claim

20 4, further comprisinganejectingunit for ejecting the information
recording medium ffonlthe information recording device, when both

of the first judging unit and the second judging unit judge that

the information recording device cannct record information.

25 6. The information recording device according to claim
4, wherein the recording unit obtains the recording condition
informaticn corresponding to the wversicn information of the
information recordingdevice fromthe information recordingmedium
and records the information bhased on the recording condition

30 information.

7. An information recording device for recording
information on an information recording medium comprising normal

recording conditicn information for recording information at a



information indicating the version of the recording standard to which the
hi gh speed recording condition information is adapted, 25 the information
recordi ng method conprising the steps of: a first judging step for
conparing the version information recog8ed on the information recording
mediumwi th version information of the information recording device to
judge whether the information recording devi ce can record information on

the 30 information recordin m or not Seco dgi n tep f.or
e e ing PAEPes kA Sr L L Phe Aok T g A5 200 100 22RO
recording megi mwcﬂihg h@e vfef@fmldﬁ atnmid @f abré ha dmnfesspd g speeer di ng
device to jud whet her the infornmation recorduﬂgﬁdevrce can record

i nf or mat i oR+g eént}ﬁfétpﬁf%??’ﬁft% BRCPECHI AiSRG Shle A RFCEFPASEP L VRER 197 1T st

judging = stepoikdgesnt hadidde dhoematl ook eSOt @88 YHE Ry CaIa F LGOS d
information;, and a recording step for recording the information on the 5

i nf or me® i offhAEBOERE iy Sre EPBRT RSP THEDOFORAELE PR st fogagithg st e pdaaridd he
second | udghg 15 8P Udges- Lbala L ddV QiR keagrding device can

record information. 9. A conputer Pprogram produ ct for information recording
10 control executed byd@lr@rmmterfqrn campaﬁﬂagnhheoﬁom@%m@hgtzdemr@etqm ch

records infQr g@@oﬁnraeoraéargat R0 LREOLAL |ng Sta argﬁfngrnéﬁgvMﬁﬂ§'°”

i nformation in Icating a version o a recor recordi ng
condi tion meﬁ:@rlmt iLohofrort yac ordting mﬁmrrmartaprlonemr@lmrdrmllcreet@rjdldw

speed,; cord n 5 condi ti informatiaon for car
P or 0 o aEPE e BE T B ah PERR ARG e KR pneetrrE e e
recordi ng speete andormenﬁ)ahl bed:dntcym@mm'dmmm rfromwat;i andi ndi cating the

' f th di t dt whi ch t h d di
Condi t10n 1 nfor mati b1 TS GBS0t hEY o ST Gce LONER of & o The

computer 26 flo@matnehi Sfcdsiirgy hed Stm| md@nngh@rsreboh@rjwmaj bAgttheiger si on
information. recorded on the informati on recordi n? {ﬁllj grthh versj on
BTG

i nf or mat i orr6f- HR@ IIRESRRAPT ot YUCHIE NGV Hevicee St frdpation.
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8. An informatiocn recording method for recording
information on an information recording medium comprising version
information indicating a version of a recording standard; ncrmal
recording condition information for recording information at a

20 normal recording speed; high speed recordingconditioninformation
for recording the information at one or more high recording speed
higher than the normal recording speed; and compatibility version
information indicating the version of the recording standard to
which the high speed recording condition information is adapted,

25 the information recording method comprising the steps of:

a first judging step for comparing the version infeormation
recorded on the information recording medium with version
information of the information recording device to judge whether
the information recording device can record information on the

30 information recording medium or not;

a second judging step for comparing the compatibility
version information of the information recording medium with the
version information of the information recording device to judge

whether the information recording device can record informaticn



the information recording device can record information on the 25

i nformation recordi ng nediumor not; a second judging unit for conparing
the conpatibility version information of the information recordi ng nedi um
with the version information of the inf@ mation recordi ng device to judge
whet her the information recording device can record information 30 on the

i nformation recordi ng nedi umor not, when the first judging wunit judges

that the inf t.i di devi t d, inf tion, d
ecor di ng G £ GF IPEEBFAPR 16§ REGPRGL TBAZIR ¢ hEP<Prir bt maf Pon LG ng
medi um wher tepejafigbbetHd t 3thd idgbpgatbdl Bl idh@eseeantahstyifgdna t

judges that the informatign recording device can record information. 10. A
conput er progrP&RAst8ragéedi um for storing a 5 conputer program for

information recordingeoRbiR) EXEEUEEH RYcdr COMPUHRS ddFAhdtifer Bt it
recordi pg device which records information on an information recording

medi um éorrﬂF’i@iW@W@PsF%ﬁorqi%ff%ﬂ?&%%hwi‘ﬁai eR% i Hg eV EREPENI WHI Y eTERIi ng
standard; noBhe SRR NGy LN Ao dM OrmBET Of ok Eea0% Hhng ddSypt i on
at a 10 normal recordi ng” speed; high’ speed recording condition infornation
for recor dideyitciRe cRAf SERAFHOANBRTHMELDT- nore hi gh recordi ng speed hi gher
than the normal recording speed; and conpatibility version information

i ndi cating the version of the recording standard to which the high speed
recordi ng conditiob.i nk eomptiten psocmpPedductsiahenfoonpamreomeotdince

comput g5 1 Q. fneh 90 A5: o8] I orliiBlNG, UM 1o £ OFn COMRALERD. L8, VEL 5] On

informati o recor ded - on g Fnformation recordi ng nedr um"w A Version

i nf or mat i onwhdfcht heedafder niatficomartdcor dinngerd ein ternia: jjand ges avhetimer madiigim

i nformati on recorsdi ggvdes\;/.i ce. cgn recorrg.hgf ornati Qn_on the _20 inf ocg.qlati on

recordi ng mSAEIh G on6T: S 5 EA0RE" Uddi AGCURTE SR Eonpan R SrHe-eraing

conpat i bi | igtandeeidsi aprinal or @b r@Mm@fcdrd dinkhoimEbraatt eaof ot ngedmed ig Wi t h

t he versioni%gjornation of the iLnformation recordin? device.to éque
ording

whet her t he YA FRtEToR T EcSPAMRy dETPEEIBANSPRTSr d T HF ot it on®

15 condition information for recording the information at one oxr more
high recording speed higher than the normal recording speed; and
compatibility version information indicating the version of the
recording standard to which the high speed recording condition
information is adapted, the program product controls the computer

20 to function as:

a first judging unit for comparing the version information
recorded on the information recording medium with wersion
information of the information recording device to judge whether
the information recording device can record information on the

25 information recording medium or not;

a second judging unit for comparing the compatibility
version information of the information recording medium with the
version information of the information recording device to judge
whether the information recording device can record information

30 on the information recording medium or nci, when the first judging
unit judges that the information recording device cannot record
information; and

a recording unit for recording the information on the

information recording medium when one of the first judging unit



25 on the information recording nediumor not, when the first judging unit
judges that the information recordi ng device cannot record information;
and a recording unit for recording the information on the information
recordi ng nmedi um when one of the first Bl0dging unit 30 and the second

judging unit judges that the information recording device can record
I nformati on.

and the second judging unit judges that the information recording

device can record information.

10. A computer program storage medium for storing a
5 computer program for information recording control executed by
a computer in an information recording device which records
information on an information recording medium comprising version
information indicating a version of a recording standard; normal
recording condition information for recording information at a
10 normal recordingspeed; high speed recording condition infermation
for recording the informaticn at one or more high recording speed
higher than the normal recording speed; and compatibility version
information indicating the version of the recording standard to
which the high speed recording conditicn information is adapted,

15 the program controls the computer to function as:

a first judging unit for comparing the version information
recorded on the information recording medium with wversion
information of the information recording device to judge whether
the information recording device can record information on the

20 information recording medium or not;

a second judging unit for comparing the compatibility
version information of the information recording medium with the
version information of the information recording device to judge
whether the information recording device can reccord information

25 on the information recording medium or not, when the first judging
unit judges that the information recording device cannot record
information; and

a recording unit for recording the information on the
information reccrding medium when one of the first judging unit

30 and the second judging unit judges that the information recording

device can record information.



