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RECORDI NG DEVI CE AND METHOD THEREFOR, AND COWVPUTER PROGRAM PRODUCT

AND STORAGE MEDI UM THEREFOR 5 FIELD OF THE | NVENTI ON The present
invention relates to an additionally wifable or rewitable

recordi ng medi um such as a DVD-R (DVD- Recordabl e) and DVD-RW
(DVD-Rewritable), as well as an information recording device and an
Ainformation recording nethod for _recordin 10 i.nformation on such

t he recordi ng medi um DESCRIFPRERT ERN R NERFERETAn i nf.or mat i on

recordi ng nedi unneoRE2AVhIC IRECTROT NGt DEWVICE @NDb BEEHCD t THEREHOR, WAKDt en

or can be rewit | i I
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i nformati on about a recording speed and a recording condition

sui t abl e .f or. Lnf i.on recording medium is recorded.

Speci fi cgl I fl%g‘ rwv@%ﬁﬁﬁf‘qr’l#gﬁn&ti on of a recording standard :
defining a recordi Mhenptdroehisimtadt ooif peldtes to sa addid(onedodydedtehla

control data_zone_in | ead-in, area .of the.DVD R t

bart vers: ot RREFHER o SRR Rt B bm AT ER SR e R bt
recordi ng staadavD-RvhdDdDsRewrsl midpt edhd gel Veemwhi i oraadi b eragwvidéng
(i nformation, recordin Vi g . [ec I i_nf | O n ;
DVD- R or Dvﬁ%fﬁasalb%r g?‘onlr%%mr{a% 8%1ma éléogr{']&%'{l % h@égﬁdvegagvi%%%mmg
i ndi catildg tinfovapsion @ccwchi bget veedrding heddwhve devi ce can record
information. Wien a certain disc is set, the drive device obtains

t he above-nentioned part version information fromthe lead-in area
of the di sc,PERCRIEERPM &S RELAGEPaRRT version information with the
version informati omObntibeo3afiby ¢ed8¥lSRy mbESHn R oA iHOhformation
information of the drive device is equal to or higher than the part
versi on i nf sEmabporrditicne 11y welthame ogi 620 b sevihpien for aplurality
i nf or matison Jregondi ng tibIrhend @ bVis-rBENHE &nofh . t h 608k dleYin 1R ti B
version informati on of the drive device is |ower than.the arrtj

versi on i nf JIARREFSRY oIy ERERTISGER apout 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 DVE-R
or the DVD-RW. The part version information indicates as to which
version of the DVD recording standard the disc is adapted to.
Méanwhile, 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 fromthe 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



the disc, the drive device is not suitable for recording $hfi¥Fvritben 2006
on that disc, and the drive device ejects the disc. In recent years,

the performance of the drive device is inproved, and there is denmand

of a disc which can cope with high 5 spged recording, such as
four-times or eight-tinmes higher speed recording. However, in a
situation where discs which can cope wth four-tinmes and eight-tines

hi gher speed_are. m xed i.n. a t here emthat the
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Therefore, 1p,(08 GASCHYGRLE dReql Qe §EME Sy BhENEle $RE80,d Q:rndbﬁg-he

is tried on the eight-tinmes higher speed 25 disc by Using t

four-tines heyFer Sifesdighierspgediddesc iskie Odr-i V%OIWYO@W% fhensure

part versiong h@é@%ﬁ@%ﬁﬂﬁlﬁﬁyﬁith36%596H}s§09§)theklbﬂﬁ—ﬁiﬁgghiéwﬁﬁspeed
hlgher speed disc and conpares it with the version™ information

(i.e., versi®h2igDrosuceAdalpe ¢bladp FeeorAsint qragiion vidh h50yr—tHees

dri ve deys ceng@ihrF agREd 1nbES! MalH-08rERE0 dilahedbsgnBlciied Megher speed
four-times higher speed recordi ng node, the drive device regards the

di sc as unus%b?%r%ﬂﬁo%}%E?%eightﬂﬁﬂﬂ$shﬁgﬁﬁrﬁéﬁﬁ@éeﬁPr@%%%F$ﬁPﬁ8¥?ﬁEF%g

recordabl e dpganky ghistgeoRk gh&mp@@dz Hr Ves 8belcd NHOF ABEd @Re TWEPAtimes
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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. Tﬁerefore, in the case where the four—~times
higher speed recoxding is tried on the eight-times higher speed

256 disc by using the four-times higher speed drive device, the drive
device reads the part version information (i.e., version 3.0x)
of the eight-times higher speeddiscand compares itwiththeversion
information (i.e., version 2.0x) of thedrive device. 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 recordable disc by
using only the part version information, when information is

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




version than the disc, the disc is autonmatically ejected 28 tNébuegiber 2006
the recording can be actually executed. SUMVARY OF THE | NVENTI ON 5
The present invention has been achieved in order to solve the above
problem It is an object of this inventign to provide an information
recordi ng medium and an information recording device that enable a
proper judgnment of the conpatibility between a disc and a drive
device and that ensures recordi ng in a conbination 10 where actual
recordi ng i sveEsisithFean ARedHdithgti® défe aspetimafilqiid ypriarded although
invention, tHel &edordRhgvidehandtdhol feéiomteeording nedium
including: version information indicating a version of a recording
standard; normal recording condition information for recording
information at a 15 nornmal recoisihng spesd: IRvgRTseeed recordi ng
condition information for recording the information at, one_or nore

hi gh recdtding speed®RTGREF CITHFTRED MAHBPS? CHIEVRY THREW™ ARFOLVE
conpat i bi | i ty¥he @kskenorduteat. mttors bAdhspidnegr the o ense@pidd tbherovide
recordi ng standard to ., which the high speed recording conditjon .
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the version thaf ehEBLEGNpkBEk € glhegment FESHI cohphHEL 1 EAGH BeBleen a disc
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i nformatin @here dafiml reesodilichd sspeedibbnd the high speed
recording condition, 25 information for recording the_ information at_a
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Novenber 2006 ~4 information, further the conpati bi y version
i nformati on isformation indicating the version of the recording standard to

which the high speed recording condition information is adapted.
20 In the above information recording medium, the version
information indicates a version of the recording standard to which
the information recordingmediumis adapted. Moreover, the normal
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 high'er recording
speed than the normal recording speed are recorded. The recording
condition information includes, for example, information about
awrite strategy for driving a laser 1ight source in order to record
information. At the time of recording the information, the
30 information recording device compares the version informaticn 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 is made

that the information cannot be recorded based on the version




conpared with the version information of the infornation 22cdddémger 2006
device so that a judgnent is made as to whether the information can
be recorded or not. Therefore, even when the judgnent is nmade 5 that

t he recordi ng cannot be executed only baged on the version
information, if the judgnment is made that the recording can be

execut ed based on the conpatibility version information individually
corresponding to the high speed recording conditions, the

i nf ormati on meipimahmy@orJEch¢Ilthﬁﬂvqmpﬁﬁnhelltxrﬂ?qﬁk@QWEﬁﬁonmﬁtﬂﬂﬁ Beé
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i nformation IR Hﬁa{l%%or%dm@ Adpade Ds LR 8htt bee I RERLEOBaN be
recordi ng medi um and t'he recording condition information and the
conpati bi | i t §xeerssbn Haseer maki o eraycWParEbidEby det o he Information
information §gepyahLNo 1RH AHD:38nAY £PLD th@f}ﬁrcﬁestﬁe%& recBeaohy lcagdwmns
anot her aspect of the present invention, there provi ded _a

i nfoor mati on FBeorHioF§odeon G Be F505A8Eng 17 ﬁPSPn%FiaBﬁeBn té’r‘? Judgment

i nformat ign £8g VL iREpERYY WiideNgs Ul NHe VRS SitOR réddQTiMRt QA be executed
i ndicating a version of a recording standard; normal 25 recording

condi tion |nPBrF%%|%ﬂﬁq§%atﬁgﬁo¥%99ﬁ?%qgfH?Hﬁf@rﬂFzﬂPta nor mal

recor gl ng Sﬁeed hi g"ﬂeSF}@leéﬁCﬂiﬂiﬂ@tﬁaﬁdEhﬂOﬂhe né@ﬁ;mtﬂmaltizoversmn

recording the information at one or nore hi rdin ee her

than the nor MBFOFRRBIM HGYsPREY;2 ef‘r?ﬁ‘ecBH‘ﬂlé?’?b‘ﬁrm ve? d‘%‘ Be do81ELs

i nformation iAdi&adtdihdeh@ivierssisameobit ke ibeaat dh neulsd. andarithio cdfe, a

whi ch the_hi gh speed recordin ondition.information is anpt
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recordi ng device toj dge e |n Yrati on recor i ng device
Novenber 2006f thednfpenatibr méoon@img)medmumh@mdntm retpoAingcondihgon
medi um or

nOtJthormation and the compatibility version information may be
20 recordedon the information recordingmediumas prepit information.
According to ancther aspect cf the present invention, there

is provided an information recording device for recording
information on an information recording medium including version
information indi'cating a versien of a recording standard; normal
25 recording condition information for recording information at a
noxrmal recording speed; ‘h'igh 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 re_cording 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



a second judging unit for conparing the conpatibility verd3 dfdvember 2006
information of the information recording nmediumw th the version
information of the information recording device to judge whether 5
the information recordi ng device can recgrd i nformation on the

i nformation recordi ng medi umor not, when the first judging unit
judges that the information recording device cannot record
information.; and a recording unit for recording the information on

t he i nf or nat F&h CEEEbE dRAGTRREL UhPIMIES BHOTBR LR TPCPERIPEA§HAY™ PO NOT:
unit and the;sggcosh thﬂé@liﬂg ALt Fadgesnphbhahgt e | AnRaFBLE Oty version
recordi ng device can record information. According to the above .

i nf or mati on *REYFAHENdRYtEE, infRrmaFdry| IR mRRG oM FhEl dBE FRFsion
whi ch ver si 08n 8§ -i418 ones o rthieNdh £ Sitndtd 3h0r d d¥8-dli RGBT deOBo IHRREti i he
medi um i s_adapted is recorded. 15 Moreover, normal recording,
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i nfformation recording nmedi.um wt he versio infornation_ of the, .
i nformati on PRIGYUFREPTRFCE ’é%c%\"éilln@ T?fgfd’é“ ‘%ﬁétoﬁgro*t &rbeiﬁﬁr(?rtnﬁ'f‘ii%lﬁlg
can be rugordedt: Oandiothe Wiatbridhg uwdgtlggeahit | fudgede thiaat thee information
i nformati on canno ,rlt)ﬁec{ecor ded based .on the version information,

I

further the CORpELT Y CGePAT IGO0 AP TOR14 25 conpared with the
versi on i nfor mati onaekottiend nbotimbboreratardantjon deriocdisg ddvdicea the

judgnent is nmade.as to.whether the, inf.ormatio can be r rded or ..
ot ' Ther ef of B SEOR i RATHCERG™ | HAGHENT % TREGE YPRECN K FogoraPpEiing
cannot be exstabéaskdnhy ibfeetadion tecvedshonediwh dsredanded i reberded.

judgnent yis pade that th a&eggéa.imgcggnefé% %%8%&&&?3&@ eecspﬁing
corrpatlbl?lty version inrormation  i*ndrvidually corresponding to the
hi gh speed r &berddifngmabint &t smeormai keconfbrqrapeehardhipe speedrdedrding

such a rmnneEOB&E@i&Pgﬂ?ﬁﬂ'ﬁati%wf@frgégpﬂrl@’tﬁ@qgfé 40 et REE dihfore
recordi ng can be execute on the Intormation recordi ng magjl um or
not. 29 Novehbeh 2086 disgTheethhdohari Uwn dbgrenmpldeeresding spgethaye

include an  Lonorded. The information recording device compares the version

20 information on the information recording medium with the version
informaticn of the information recording device so as to judge '
whether the information can be recorded or not. When the judgment
is made that the information cannot be recorded based on the version
information, further the compatibility version information is

25 compared with 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 cannot be executed only based on the version
information, if the judgment is made that the recording can be

30 executed based on the compatibility version information
individually corresponding to the high speed recording conditions,
the information can be recorded. In such a manner, the judgment
can be propefly made as to whether the recording can be executed

on the information recording medium or not.



ejecting unit for ejecting the information recordi ng nmedi4fnN¥ewmbahe006
i nformation recordi ng device, when both of the first judging wunit
and the second j udging unit j udge that the inf ormation recording 5
devi ce cannot record information. Thus, ghe information recording
mediumwhich is finally judged that the recording is inpossible is
automatically ejected fromthe information recording device and the
recording is not executed. The,recording unit may obtain_the,

recordi ng conditi onTh‘?‘LO’-riW&Pﬁﬁ?Fd’r?% BRI GTy™ED THERRST dnphrde an
i nfor g@ti on &fedtltrg iéﬂi@rﬂﬁatéﬁbﬂieﬁ;(}tﬂé szfdeméaﬁﬂarf ﬁ:@&gtdﬂﬁl@ ﬁ‘eﬁﬁ.mﬂtﬁr@iﬂl
recording medi um _and nmpy record: the information has on the . ,
recordi ng coﬁla‘? ﬁ“Sﬁrm?H%? FEEPEATTBRFE: W8 PR P%a‘f]i‘%ﬁ[ﬁrét Judging
recorded accef i 8gdtee sébendiidgblaniacaidicngat ahdiihifoma o ot fedd.Oling
previously recorded 15 on the i for}[_rationTrhecor__ ig%,msdijgm ) i
Accordi ng’ t o %Y?oﬁ%‘é?ma"s%p'éeﬁ"? lnlf%émﬁ efent THVentFan CFNgre°" Fgeor=+nd
provi ded an aafiummathioh fedandilbyg felgeethet iteceedonging rifsotmpbsible
on an information recordi medi,um i.ncl udi n ersion information .
"hd cat i ng. aeberSiREarekY A, EEPa e drtReRrE o e e vice

condi tion i nkodneie arcohatdingcioy diog ekpbotedt i on at a nornal
recordi ng speed; hi speed r.ecordi.ng_condition informati.on_  for....
recordi ng the inforfgfg?i %C%ch{Jbr’f?e e e%hoer d:ler?ﬁrgf)‘zel%dcmﬁ?b i
t han t helthor mafornecorodi ngprspepdndamg tonphéi betsion venSimmtion of the
information Lndicati. i.an.of -th rdi £ o .
whi oh the hi S SHENH Pesupa aB0canate rsa R kR aT R e S R E Rk Pt
i nformation eedaoradi mgededithe Entbukign dapedgimghantecdaiing onpdi timg
the compati byl kbymialcH On 40fa% RN FECARAALODS AR o -HBRUIBIA9RG to
recording mediumw th version information of the information
recordi ng devhesuigapidgecphding contdation dnfarnahl SOPrethrws hgrdevidad
can recofgl i gfopn@atian pa+tHe +IHRITRY ABg;kfcor di ng nedi um or not;
and a recording unit for recording theé information on the
i nformation recordi AgCREdIRMTO AReRNEhaspergPhghe BRPFCT hages tird - thrre
i nformation kecqndingedevdCe; canmraend the rdiRfordmtican. &9 Maxspbelg
2006 7 In accordance with the_above information recording .device,
infermation on an information recording medivum including version

information indicating a version of a recording standard; normal
20 recording condition information for recording information at a
normalrecordingspeed;highsPeedrecordingconditioninformatioh
for recording the information at one or more high recording speed
higher than the normal recording speed; and compatibility version
information indicatiﬁg’the version of fhe'recording 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 reccrded on the
information recording medium with version information of the
information recording device to judge whether the information
30 recording device can rrecord information on the information
recording medium or not; and a recoxding unit for recording the
information on the information recording medium, when the judging
unit judges that the information recording device can record the

information.



the conpatibility version information is conpared w th th® wersingrer 2006
information of the information recording device without referring to
the version information, so that the judgnent can be nade as 5 to

whet her the recording information can berrecorded or not. Thus, the

j udgi ng process can be sinplified. According to still another aspect

of the present invention, there is provided an information recording
nmet hod for recordin |nfornat|on on_an_information recordi ng nmedi um

i ncl udi ng versi on 18 nERCOFAREFOHL Fhdhe 3PrHg 18 Toerat Hip becer gl itg -
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the steps of: a first L I%én fﬁﬁ ﬂg ver si on
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ether the information recprding deviceran,.record in i 0

he. i nf or mat FBH TPECEPAPRG Bt UG oot o gAML TG i Srgh v pro

conpar i ni0 t henscamgaitondihdiga dMergsa mnsﬁbﬁrcmatal mdzfdmlgestarﬁdmmt n@fmal
recording ne versi ion

di
recordi ng 25rag@§igE{gopaaggpﬁhgﬁﬁgpa%hggg% Fhﬁ?l%jggec cﬁmﬁ'laeV|ce
can record nofmahnbmmwdxmg$ﬂuﬁdrﬁxyhnﬁaqdrequnmmdgm@nmndnununfonmatlon

when the 1 E3t Juolng shep, Ludges (Ll bhe oL IRLAN LESrdingocen

devi ce canno?rrecor for ron;, and a recording s OF T 6COoT
t he i nfor mahigheoththeehenfamed! rerordiogr shaw; neldcﬂunmmh’enbnlue:sofrermn
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i nfor rratl on recor ng device -c recor ntornmatl O n ac ance
with the abovélqletuh@dr,um sPEas| seqogdihe candiginatinfivrmetdopdiipgadapted,

devi ce, the YRLS)00. koLt aG0Sla A 1DE AN LIS & cirst

~recording mediumis conpare he version 29 verber 2006
i nformat i on ORdghey | §1eEr FALi GPMRPECEEIIThE TRVAIGR §6f9ﬁ@%t%PQtHﬁ§ﬁéﬁﬁd 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 mediuvm or not; a second judging step for comparing the
compatibility version information of the information recording
medivm 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 recordinrj device
cannot recbrd information; and a recording step for recording the
‘information on the information recording 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 tc the

information i:ecording device, the version information recorded

on the information recording medium is compared with the version



is made as to whether the information can he recorded or AdtNC¥Aeiper 2006
the judgnent is made that the information cannot be recorded based

on the version information, further the conpatibility version 5
information is conpared with the versionginformation of the

i nformation recording device so that a judgnent is nade as to whet her
the information can be recorded or not. Therefore, even when the

judgnent is pade that the regor.di cannot be executed onl§ based on
t he versi on +PFUTREEPHPE F}Feﬁ-ﬁéofﬁ‘%ﬁfﬁ'hfe?%rqf‘é’@ed?‘ﬁé’te FR&ef @ Judgment

re]gor ding caps g@d@?%cﬁ Qﬂebﬁéﬁdh@&n&h@mﬁﬁmﬁﬁbhﬁlﬁé i‘é(cd&.&:fjdﬂ Wnog When
i nformation individua on o the, hi recordi

condi 11 ons. THoS FHPBE R PO ss It P8 aa GEti P CAEROS Sfet Ahat e gased
j udgnent Canoﬂ?etlli)zf Q&&ﬁh}bnﬁ&dﬁoﬁﬁaﬁ@rﬂmﬁhbﬂ‘lef henhe e@mrpiatri@maﬂy Persion
execut ed é)n th |nft[olr mat.i on recorﬁ gﬁgegb 8£Snot n? £ aorcj;lll n tt%e
still andt het™S¥PEHO8f thEPPESE PolSrStRiar 7T Iﬁb dé€d a
conput er pr og Ssinprddunciedoeihgarhas somhat agmrdd;rmgtd&mtard&laseﬁceuhﬂﬁrér
by a conputer.in_an in ornatl n recor Vi h records

bt or ot on Hie AREPRFGFRE FOR HReGar ST IREa B | REFURTIRS v €Tt ghen the
i nformation iadireattd by nmdeetlsa@mhafraurd@gchmgzo%bstemdatdd onQyrisd sed

di d f. f f
nor mal 1 acor B it €SB LR gt GRBEE-Pbcord: T THSRIEPEoR®! FAT nt brihe

for recol@i ngetdwsting cramatbieorexatubtad basebran tighcomgearidiihjty peedsion

Mnformation Lhgragrias GREYELERT BEELe R0 SRS B G betftSbRing
Whl ch the hi ghn@ﬂe!emsr,etbedlrrﬁyr@@rudomm bEnJrQﬂqmiaCbn I3 suEpeedannee.
program pr 0dE§é P%%%&éﬂkscaﬁﬁﬁﬁgﬁ'%‘éﬁﬁg mad %é'%t LRGeS tﬁe&f%’.%trdinﬁecan

j udgi ng unit nparing t rsi ormat1 on recor
i nf or mat i on becexativigdnedi Qhevﬁnﬂvrméngnoh%wmmdnu@fot heot .

i nformatjpn recordi ﬁecgfahgfl,_ gtwﬁgﬁoéﬁeﬂ@@%{@soH&ﬁe'p&fegéﬁ%h%ntion,

recordi ng devi ce can recor ormat i on I nformation recording
medi um or noEhere s oPPYIREg fg AFPuTeF oPTeGrarR TR U e fognpatrERetign

version inf Oia@éfﬁhgociortﬂ%l é@&%&&b&%&@%@@ﬁ%@@%\@lbﬂ rbB8rding
version information of the information recordi ng devi ce tO

udge
whet her the PATHFRERIGhr P IER ENRIAT2S408 On@qmra]aﬁ@oaé\?ice§dﬁ%medlum
record inf or MBEL M QN vERE AN QEPBEA I 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 one or more
high recording speed higher than the normal recording spesed; 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
fo function as: a first judging unit for comparing the version
information recorded on the infeormation recording medium with
version infoxmation of the information recording device to judge

30 whether the information recording device can record information
on thé information recording medium or not; a second judging unit
for comparing the compatibility wversion information of the
information fecording medium with thé version information of the

information recording device to judge whether the information



recordi ng mediumor not, when the first judging unit judged Néregmbehe2006
i nformation recordi ng device cannot record information; and a

recording unit for recording the information on the information 5

recordi ng medi um when one of the first jgudgi ng unit and the second
judging unit judges that the information recording device can record

i nformation Accordingto still another aspect of thepresent invention,
there is provided a conputer program storage nediumfor storing 10 a
conput er pr CRRAFHE GFECRaITEN FREFUi HYF CIRABP SRecthedipipgnation

conputer in adpd oL Rdd O becil REcAMHL e Wht G868 Esi £ judges that
information on an information recordj ng medi um i ncl udi rr}g1 ver si on
i nf or mat i on FHULEAPFRYCICR &FSPERLIRY GeVEEEOT IR SESRtA G oRBR PR and

recordi ng congdikbes:hdf.an FBtd:00e EQFAIRLOREI1RGoRE O1dRbhothedlin fodfation
normal recordi ng speed; speed recordi,ng condi.ti on infor

hi gh tion
for recordi mfIHFE AR SHehPngRF e r‘Fﬁthrﬁ“&i‘?lPQc}HPdﬁ ﬁ*@dgg&e%?md
hi gher than {W\Ryireruiah 118RQstHAG tSREeGorandi 60 rpad tdld det MRy &ifecord
i nformation | ndi cat i,ng the version of the recording standard to
whi ch the highH¥FEedFecor di ng condition information is adapted, 20
t he program contr ol sa¢de- Qo A N arfothet e@pedtof &hbbiskeh tdgrégeion,
unit for conparing the versjon information recqorded on the .
i nf or mat | on TECH 4Pl HEd Ghiwr CPP P PEROTHE or SREs g} - phgor storing
I nfornmatifon # ra rae for fid i eccthdinntontatl @xecuted by
i nf 1 ecmpdiag mew @ fundgemavhiairh hdiamte '
recordi ng device can record i nfgr mat i.o% on L hg.i nf %g%i thZ cords
recordi ng nedi G - ot +7 - & sal ?‘F&“Ej‘t&&’gi ﬁ:g Qnrt™f of Seohpal i hy” the
conpati bi | it infremsitdoni o anndtfoamadfi oh heedorBiangaiddimmy Hooindling version
nmediumwi th the version,infornmation of.the infornmati.on recordin
device to j utfye T REr LiHE AP 8r?m§t€"|rgﬁ&rle°cfo?arlencg°r é’L\I}lch(’at‘_icnad[r‘?l e ég%c_’rlanal
i nfor mat i on oecdhEingntondiatian imdoemdihon nedd wecording , indeemathen 30t a
first juggin I, s, fhat. the | f ' I, 1309 ' :
cannot riej%orrgoﬁﬁlo?#r% |o“r?;g %ﬁe(f démﬁ'gélo-rpgﬁe%éu‘%}tdlﬁ %%rogledég%gﬁ\%%?ﬁ%atmn
i nf or mat i on ber treeordinyg il Drfqwedidnraf radiaummehemigher@fondiay speed
first judgi ng unit cand dhe, Sepandiidginoowld. LysIQes Lhat: 1; -
i nformation rlé%%rditng a{g‘vi ce-can record%?S ormat i on. 39 No%/e%e‘rrerf(')looé1

10 I n accor danéermgtient hedteaipice FRprofrsderppbdia raRardhrg 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 version information of the
information recording device to judge whether the information
recording device can record information on the information
28 recording medium or not;.a second judging unit for comparing the
compatibility version information of the information recoxding
medium with the version information of the information recording
device to judge whether the information recording device can record
informaticn on the informaticn recording medium or not, whep the
30 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 judginé unit and the second judging unit judges that the

information recording device can record information.



storage nedi um when the infornmation recording control prddgtivieriber 2006
executed, simlarly to the information recordi ng device, the version
information recorded on the information recording nmedium5 is

conpared with the version information of .the information recording
device so that a judgnent is nmade as to \R/net her the information can

be recorded or not. Wen the judgnment is made that the information
cannot be recorded based on the version information, further the
conpati bility versiBh daPeracs o thsthe FRPAFEIPIRTIAT BECJBFS i the

i nformation SQﬂcorEG@ lh@a&pmwh@a Eﬁ&oir@dﬁat%ﬂ' P& S Eoﬁtt&ﬁg_ﬁ%@%
is made as to whéther the information can be recorde not .

Therefore, eveR*@AEECEh&iddarintta §hﬁn¥:féf°1ﬂ'¥§tl°f1h@?cé‘é’éﬂ’6 ARy tembhe

be execut ed (s chaseth 4Rl BE MRIGHIRA orl RROIMBLIRAL 1bh ﬂé&%rﬂﬂﬂ@@@ﬂlﬁum
is made that the recording can be 15 executed based on

conpati bPl i thF SRR ARGPIEROY SISARR v FBHAFRS I rfeép*arrmu RfQPatien

hi gh speed reeerding gondid 'é?:nsbha-ct aegua&%ﬁ@tﬂsoalaa@na!@eté agudnagd. tha
such a manner,_ the judgnent can ﬁgroper y made as to whether the

recording camI9EMeRaent GN Rn FERRTHRE HhEOton Wiaibridien g UABBR M it made
not. 20 BRI EmRESGR! RTFONnOF: B DRAMY NGS rEkGraddi Sasedi Orar showip

a structure of_ a disc surface of a DVD-R.to which the present
i nvention i STASPPREYOT FI BITEIS T&%P&@P%ﬁ’rwyndeésﬁﬁﬂné?f?ﬁmaftd-tol’ﬁ 4§
a prepitio 2% dafpatrba WAV e ¥ fsich iBEATHAGHAD SO M Afridat @80FEid@ing

posit10n of pafi.. Yersian  PLOLEl qn and 2 LS Shlacalion mamlel o,
exanpl e of Qﬁmnéirbicbi::wd\o&rm@n Thkoe fdté oaveﬁa:hEhG;héj i@grerttl 0§ nade
o aaram shongg. 2001 AL oo, 9 (LALOLIFLLOD Fecol Ao o 55,
accordi ng t arndeematésentif mrentjudgme2® Nowardbeth200bhe kbcDE&én&zj;E:an be
DESCRI PRRON G THE PREEEREED, ENBQ VENTS The: PESS ©eed SPOS 858 Yo
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 information recording medium or not.
20 _
BRIEF DESCRIPTION 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.ménner of forming a prepit
25 of the DVD-R;
FIG. 3 is a diagram showing a recording position of part
version informaticn and & bit allocatlon 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 to the present inventicn.



now be described below with reference to the attached drad® ri{gvember 2006
[DVD-R] 5 At the beginning, a DVD-R serving as a recording nmedium to
whi ch the present invention is applied will be described with

reference to FIGS. 1 and 2. First, the styucture of the DVD-Rw |l be
described with reference to FIG 1. In order to clarify the

structure, FIG 1 10 shows a di agram viewed froma rear surface of a
disc. In FIG 1, a DVD-R 31 is a dye pe DVD-R whi ch_has a dye fllm

35 which serves dEHRIFEPaPFECHITN éy@ﬁEa?ﬁﬁEWW| EMBOREE

witten only once. 7HE6RMRyRed]ckiSodimuttdled whé Mo BrROVavEABLHKS w?a.al
serving as data recording tracks and |and tracks 33 servi ng as gui de
€

tracks 15 fo?ovglﬂedfjﬁﬁcﬁﬂ?&fdgﬁﬁlﬁ‘éa‘ﬁ%@ r&hEReRE® £ 5B rresh st g %s
a reproduct ipmplaght or a recording light, to the groove tracks 32.
The DVD-R 31 is further. provided with g protective film37 fo

protecti the groo%k W‘géﬁglﬁ’?l‘é@id g RO B RPTYLREk s 33 re&t‘?&dén‘éd?‘cﬁhum

vapor depositd @hikhl thS&rkeent efdweeiing i1haphl gbd Waeand aMeriBOd with
recorded data are reprod ced. Prepj %s 34 corresponding to prepit
i nf or mati on %‘?ge’fed’rcr?e&o 1¢%e § &1 €rack 33. The prepits 34 are
formed before ‘the shipgentthef sthectie Bf Ihe Bubthesriliobe tdea cBVbeR dilh

the groove tracks 32 are bhled. with a_freque orres ndlng
Fotati onal SPRET R 18 Fhec - 25 THARROBBI SFaranbes: Sekigs ol 3
al so foried bedvs & tdhagshmpmﬁed Gfroinhe AL Bulfacsiof Iardly;cto INeEFIG.
prepits 34. V\hen cqr i_nf.ormatio f tion su .

i nformation @R’ﬁ g %e%’ oflﬁgng rb hg‘ %?Jg%f Ihal n?o&%{?&ﬁlﬂgga‘%ﬂ:h
her ei nafter, ssm as 4 hiath res:dm@gdbalymhodtdeﬁ)ilﬂa Ra3k can 3@ dateten
recordi ng deV| descrl extract bhlin fr of

t he groove t?% °§§eso asd?dc??g% Fof rtoﬁjéa?%t aFle\% R sy eac%%aﬁl;g%?%}g
a predet er m asdatetadoadahg Srects gl tdrel tracime3daeaviegeisdivigaitm de

detects jhe [ 1S4 0 i i f i

opt | mum St pars P THE Fatghe et (ER, be' B BLIE, i R0y B A
serving as areprohuitvign 1yt basedeonrding pightt toi t#@gmw@rtraskﬁl $2
further, theTgétﬁfﬂ—Q@%ﬁdEngMéiepggtril!:l@é with a protective film 37 for

protecting the groove tracks 32 and the land tracks 33, and a gold
vapor depcosition film 36 for reflecting the light beam B when
90 recorded data are reproduced. Prepits 34 corresponding to prepit :
information are formed on the land track 33. The prepits 34 are
formed hefore the shipment of the LVD-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 also 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 informatiomn,
and hereinafter, same as this} is recorded onto the DVD-R 31, a
30 data recording device described later extracts the wobbling
freguency of the groove track 32 so as to control the rotation
of the DVD-R 31 at a predetermined rotational speed. Further,
the data recérding device detects the prepits 34 to obtain the

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



address information or the |like indicating a position on 2héidBmier 2006
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 informatiqp. At the-tinme of recording

the recording information, the Ilight bédmB is irradiated, so that

its center coincides with a center of the groove track 32. By

formng recording information 10 pits corresponding to the recordin

i nfor mati on daihd &8amhB §rHOVE asr dckegordime Lisddr Bragdi of offmbreRit

I s recorded. i f¥orddd@lohl Myti13S rRRENGY | Rerfel Gatd: rdd¥rdingCa@ide Idr#ling
spot SP is set such that the |light spot SP covers not only to the
groove traclkedrasg infie@matife qrahee i 48 KNI CphiRy 3| PaEI tLoNTR the SYPr R

information i Hebegheth M BErfi SR inRdmhY 108 PSR BUl Let®tdof ang
using a %ﬁrtlally reflected_|ight of the light spot SP fornmed on the

land track 3IBCOHIE PRFEFAFFirRLRSATTRELCT BROINGIEP eI TB AP TRAP Y "E
di vi si on | i nganiahl shs¥k tdh aHeaR08Rtss did@ea@RoRf the groove track

32, nanely, the rotatiognal direction 20 of the DVD-R 31 (hereinafter,
referred to as "radtaltHruSATRUPT rererRLRY thg §6Codibirecspyhign 4 $he
extracted fromHitheeghoovies LFagkiaded ! @cObhad N+ Fesedidednek 86K with a
signal, described later, which is synchronized with the rotation aof

the disc. NS&TEHET dEECPTRRTDA RFEI3he §Y VEH BRI $SESHIIN G FOTAdt o

25 of th® prepid cébAfesgmidion 1eenE deBord M tNamettioh ddwes BYRhR gbove
wth reference to FIG, 2

. In ElG 2, an er, part sho recordin
format of t NP atdi HRE REOFMREY o CaIma L Can - haTEPETTR: o ta POerime
part show a awhbowagistrie of tHwe sgeeoye 4 n.acks IPpoansprhi€hhethguch that
recording information data_is recorded (i.e...a plan view of. .the 3
gr oove track%h%g)%ghghsepogcp Bri8E =8 PR et TR dhSt He TS SFaThg 2 B Hso
i nformati on el lt=tnel webbki 3§ rstratieldf .t he groove track 32
schematigal ly show E}Qsi ti ons J\{\{?pre t

of “t'h

PG 2, Fhe wobbl| NG StAD ot LT aaTe T Lathohs et oA Hy P 3 by

| ar ger anpl i 4 paeht-hahl arethotiua iranplpatride ]l 1y oreféasyediidghstahdhagl ighd

e 200t kol A AL L Bk B8, S5 AL NORTBAL oo

photodetectors divided by a division line parallel with a tangent

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

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

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

32 to obtain a recording clock signsl, described later, whichr is
synchronized with the rotation of the disc. W

Next, tﬁ.é iiescription rwill be given of a recording format

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

with reference toFIG. 2. In FIG. 2 , an ﬁpper part shows a recording

format of the recording information data, and waveforms on a lowexr

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

information and the wobbling state of the -groove track 32

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

FIG. 2, the ﬁbbbling state of the groove track 32 is shown by a

larger amplitude than an actnal amplitude, for easy undexrstanding.



As shown in FIG 2, the recording information to be recordfedNcSmmbce 2006
DVD-R 31 is previously divided per sync frame, which is 5 a unit of
information. One recording sector is forned by 26 sync franes, and

one ECC (Error Correcting Code) block iggormed by 16 recording
sectors. It is noted that one sync frame has a length which is 1488
(1488T) tinmes as long as a unit length (hereinafter referred to as

"T") corresppndin 0 a pit. interval defij.ned, by 10 the recordin
fortmt at t bt onEe BF Pt By Tor Pevrathy Lo TR a4 frigcorded
portion haviaoyg thd ergtbrolirel biatthehgrdead tofackoBe. sync frane i s used
as synchronizing informatioQn: fpr . synchrani zation of every sync
frane. Meanwhile, t gsg?‘ér%?fl Eﬁéf‘o et bRC rocpltl)lc-‘f*x‘rn 85?“8&0%%0 - ecpgded
DVD-R 31 is emcured®DpBr3kyinc presireuslyn dilvddedspemtsyres tfhhempr eghidich is
i nf or mat 10N 1 $,.: @COf qggo?x’ﬁ'a :IHD%DVBflg r%%o%ﬁﬁ?esep:at%@ JI,SS fg?fneg r1‘:}%; 26 sync
prepit 34 indicating a synchronizing si gnaﬁ n the prepi

i nf or mat i on Tsanerayiandbbye fSIhd@roart Crertemidngr Qede 3 dladkatenforneal oy
area in whic [ zing knfs i i h f.r

of “the recor i, ReCPRYDRERRLAINY 1 S EREAS Y phl SAE TG MI AT SRR
two prepit (w)igdyisnditfatimfBoninas ssolonheprepintti Mrartmthereinaftee

recor ded 15 Lar@ldPEERG; ombhedandoidaly 13 8d)A0atd e dal it by

hal f portion in the sync frane other he s roni zin
i nformatlbn Y recixdimet ddrmhht athahpr &pinesol Aegeedimy Yoe aseonaling

25 fornmed ongtfae fddish. halhfe RRLEEQR HAY e SYOG @%?lﬁ@etr thlan.1de s

synchroni zing information SY dependi ng on contéents of e prepit
i nfor mati on % beyrecsraerl. 1it uEhtsas senchpewrinecorirngtéent 6¥, for

the prepit 3dyhhrdQRERIRANY dvdrQvePaluphelLed sync. frames
(hereinafter rTeferred 30 to as "éeven frames") and the prepit
information i s recol@@hNgelye pPrerHtcinformatihe tedee nRvordeghen the

prepits £ angpfoBmed rocdhEyen syhbarmsn( astshawneAie gRe MPtHENSEpit
arrows of solid line) , no-prepit. 34 is formed in ODD franes

adj acent to PP & I.Oco,é?defdePEt Han D Rofl exf sthenderphbsi 3t erfee

of the prepipsep (Bef entedaZthdoredirich2006zirkft Eog@sl t B8 RhePidSpit
BO, Bl and B2 from the head of, taESL s%nc f ama)C in one even_frane and
the ol | owi noPEHRRTriZRe" P SRR TR T4 EOTORMER 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,
oneortwoprepit(s) 34 indicatingcontents of theprepit information
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
information8Y. Itisnotedthatthe prepits34arenoctoccasionally
25 formed on the first half portion in the sync frame other than the
synchronizing information SY depending on contents of the prepit
information 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"} andtheprepit informationisrecorded. Namely,
in FIG. 2, in the case where the prepits 34 are formed in the even
frames (as shown by an upturned arrows of solid line), no prepit
34 is formed in ODD frames adjacent to the even frames. A

relationship of existence/inexistence of the prepits 34 (referred



“with whether the one even frane is at the head of the rect didgwpmber 2006
sector or not and in accordance with the contents of the information

5 to be recorded on the one even franme and the foll ow ng odd frane.

Mre specifically, in the case where thgprepit is formed in the

even frame, all the prepits 34 (i.e., the prepits BO, Bl and B2) are
formed in the sync frane at the head of the recording sector. In the
sync franmes other than the sync frames at the head 10 of the

recordi ng sé& &7, t}é?lll:?eﬁ’%s BpPEsaBOBGr e Hite REaF mfd thfheyre Heame)

prepit inforifmbhenvied Pearesnd ded A IRHANTYNL Eran®s sl Set 1d"accdnce
the prepits BO and Bl are fornmedwhen the &replt information to be

recorded is "t “REFRST M PRetHEPT 458 Rhet &t RS Jheast £ FRe rRqnsd oA

t he odd framestdrhe pé€ephd &n&@c@&daabe a&@h frae IB@&tleﬁté@ﬂﬂ)‘% SYitrrlahass
at the head of _the recordi n% sector, the ¢ f_. the aboyve even

frames i & appl PEIEIPHRE E‘ef?‘%ﬁr?é’eBt etﬁ% hEC SRR G Qe £ame -
t he Eead of ]Ehe I eciag£h @ﬁeéﬁﬁi&l’llw\h@ﬁ %@d&m pn@p% ttgle%e%fi&: lﬁ_.@l’ﬂ&ﬂ]ed
in the even frages or e 0 nes i s, det.erm.ne endent on
Lhe: posit1 or bR EnE s iEn: 1154 BEPSHET 4 O ned SHa RECHUFSchs 31
:cand track Zhd Nam&i:;e foheedriepths s%oafmmmaﬁaiﬂeyhhfaeﬁam?taa ﬁdrtﬁ}zel\iﬁq
rames. However pits 34 are the o ranmes _jf _t
br api t5 B4 FRGHEE - O I BUBN LT PERE CEIF b SF b PERT £22975 Moo ners
formed dif t hetf taeh areeardirsgmket:ltaek c%ly n:h@ padpaats @ entli BA @fe tfremed
disc of the 25 DYD-R 3 orm N Lt 34|nsucha nner
the prepits %?ZP g%r%felje% 5t Orm g] ace%%c %:rl]di tGPaJ(C:}F(% 3ttt the is
positions adj'scamnt th@peaphts)Blhend Btlraereeb;a:mee’ddrann@apremfﬂ ue:mmnaﬂloa
crosstal k a’é the rteicrorgd%{l) det"%qt' nbgo}e Qze@r eE t%hg“'caswbaﬂ\é@' l‘Ehe tpr%pit
groovetracks are wobbl'&d i'n the entire Os nc rramne
const ant vvobi;ft |f@gméde@]u¢heyod®f¢fam§40 i pephits fBﬂequérB:ly awet flommrd:b',n
8 vvaves I I d T
i, Wb £ 510081 LBYD8 SACHIELCQI) NS SUIE, BLATRLC Hig.

dat a recor d| hg device escrl extrac con "' ng
frequency f ®@% dhgetleate aven girahesf oy a@@ﬂate@lﬂq Plge sonat Foamest ogher than

spi ndl e not ofy. ald IeRERAL &5 té?l% %%a&'oé!ff@f‘er r%@Q@dl&?r’ J&GQdi ng cl ock
signal. In order 'to nmaintain hase rel ati onshi p between the prepit
Whether the preplts 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 freguency £0 of 140 KiHz {(the
frequency with which 8 waves of the wobble signal may Se included
in one sync frame). The data recording device described later
extracts the comstant wobbling frequency f{ to detect a signal

for controlling r(:)tation of 2 spindle motor, and generates the



34 and the wobble signal to be constant, the prepit BO i ¥ dwethbeat 2006
a predetermned position renote froma starting position of 5 the

sync franme (for exanple, a position renote by 7T), and the prepits

Bl and B2 are formed so as to be separatgd fromthe prepit BO by

186T (1488T/8). A prepit formng nethod is disclosed in detail in
Japanese Pat ent Appl ication Laid-open under No. 10-154332. 10 [Part

Version Informatiogn] Next, part version information wll be
descri bed. AECHERFHoRLACKLTERAL: he part version information

i ndi cates a versi OnIn efaér tenal gt ath §bﬁaseﬁ:elé@mﬁyrﬁbﬂéﬁela¥{%ﬁe%qt
i s adapt ed. @n shows _a recor.di ng%gﬁom tion of the %)art version

i nf or mati on Bh218 tlh% ”B\e%lﬁ HEEL B FhERSFATH Ehepreiet BUDLR IRTSred
31 incl udes a‘iﬁal @aédeﬁeﬁﬁmcﬁgosatd&ﬁar@me apem an |Aad+adly st@@tﬁﬁs of
and t he are 52 includes a control .data zone 54. A head o

t he control tsé(nfo THESOTRED it BPSATEORICTRATE J¥d &) pa“t"id ‘the
version ar qac@ﬁﬁsnsmemme@& ﬁqa:mdl £ @IsTBd bensdf rafddaf P theeiSipak
20 informati r i s _nat dthat t part vers

i nf or mati on é)d;l %%Eeé@&géggﬁqn a %‘Fee%lt( FBEFLFR M &&Fnéliﬁi"%’@cm
bl ock addr e&saum:li heén | Tkeahass heaperpi tagpnfiostbdén OnasBeven NundEk Gro .
4. The book %i_ples r}\f%zrnatl on 56 indicates a type of a recording 25.
standard (bo %3&%hi ch a DVD standard is descri bed. Concretely, as
shown i nldF| GPae:t, Vielre ibookn forpetiinhidr mat i on 56 i ndi cat es that the
disc is one of a re onI VD, DVD DVDR a .DVD- by
four bit data..-. rDFD sRlénl\anr('aa Jﬁm B\"7 % Csi%S‘i:}%l udsed As
"0010b" is rrwmj@e@daﬂaddee b‘wparypersmbnrMbmatuﬁﬁ) iNdanahed e, vé i on

part ver si ond 0f OLIBLI.QY SANLAL S YR BN O LNE, L8EREANNT prg

standard (i rsron e di sC 18 aaa
Concretely, 31§I@IW@V\A: Jren:di1d@ng3p0$mcmapt tlwmlr(bnvemmnfonméﬁmn on

i ndi cat r i oR .0 0 9 -he.dis
corres pg%d\é\h%rgé] Dg?? Et}s?"ﬁéét hg‘sf %ﬁer%‘g% g(t‘?'a03 ZEh%loP/\gDnbcﬁe(rél%%ogh Jg%c%ur?es
t hi s enbodi r@rﬁteadsﬂﬁcerehe‘i% $cdhss argmrandy er $eahr-B1t0Rreahs3, pand the

version inf Oié@ijiqpa}égwliniciuéégoa( Q:%gltrol 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 (IDl) 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 recording

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 2 read-conly DVD, a DVD-RAM, a DVD-R and a DVD-RW
by four bit data.- In this embodiment, since the DVD-R disc is
nsed, "0010b" is -r_ecorded 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.



Therefore, an information recording device (e.g., a drivel9d desamer 2006
for recording the recording information 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 pagrt version with a part

version of .,the information recording device. The detail of this
operation will be described later. (Conpatibility Version
I nformation) 10 Next, the description will be given of conpatibilit

versi on i nf oFrdiiSnepREenS: , o BbIeH dHgc HeFF JtaSc 2pBRY T G1P TSR ORhd- 0%, the

present i nvestiOReriign COMMAibht y1ve6$i A i-Bkeraddi on  descri bes
the version to which the disc is adapted, in association with a .
recording wite strR¥KREOTPnAT AREPHIFG FoEPEI THOI Y iRe {8-9- - a drive

conpat i bi | i tyewsaleSi @t + MR QR A 8NN rifd rinh 6 on datASnEBaWe DUDAR
FIG 4, the conpatibility version informatjon_is incl udet%é n the |
prepit i nforFMESIGNES BRDPAEH VSR SEAR 1BFSE MR i ahe’ FBPREEED{HE PRftepTision
and i s descripethd nvbhe, pRPithehnEempRtd ORhGi ¥BHa ed RRrtprepsisn iwith
the lead-in area. In this enbodi nent, the cor&at i.bili t(}/_ 20 veLsi n .
i nformation % PHECEPERPT REahPa e FHA YRR i TRWFIURE W1 sErst il

of doubl e spsediHiecepdiragidd RH. N0 beDApscrsednagekor defining the
wite strateg((y) for four-tines hi gger %geed recording (1D8 to 1D10)
and an area FOT RASEPALAGY t FFIwA™ ePSPFARBRP ) or ei ght -ti mes  hi gher
speed retording (| Didxto tHh¥3Jeddrididopr &pill bef givehi of. c2bpitHeilias
shown in FIG 4, the conpatj bil k%\é},lversi on i i_ndi cat es ane,

of the plural®%ci¥ RECHFAHHD PRIGPAT AP &R%fagégg%%ljt%é’ R,
data. As nenpienact abavestidie parthesetsipatibifidroyat versiomdi ¢afesma@ion
rersion of { SRR Leser dlng. st andrd Bl el e L, adai fon
part versionwbth a desorddapieiitd Gtirheegy ghtThiel nesohiigigepospesehs of the
o the raur FrRRETgnsy Ynt bRty aichie Mol & 825 47 "Bt
reason, eveninfFI&.dd| vehaleevnpetadapited vegstte irdermeties i gneduded in
e 200 e SASEaSrAl a0 SNkl Il REOELL M Ty o
at four-tinmeprepits, and is described in the prepit information given by the
prepits inthe lead-inarea. Inthisembodiment, the compatibility
20 version information is recorded in an area for defining the write
strategy of double speed recording (ID6 to ID7) , anarea fordefining
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 (ID11 to ID13} in the prepit information.
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 to which 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 is version 2.0x. For

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



hi gher speed, the part version of the disc is only versi @8 Ndember 2006
which is the part version of the disc adapted to the eight-tines 5

hi gher speed recording. On the contrary, the conpatibility version
information indicates all versions of the recording standards with
which information can be actually recorded on the disc. Nanely, 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 i nf or néR¢eshreeedidihgadas e lddaptedrd snfpEndigpn enmedinFgidyich

speed recor di Ngqat g £ORRRIIBhELE Ym¥eh Sk bﬁéé&ﬂ@éémdwfl&@é@ép di@s

version information corresponding to the four-times higher speed
recordi ng. 1ELgHas spesfoviapaskanprelodf of heheliddecaiaidy Verehen 3-0x

ei ght-tines . gheg é}p@%@rrte&@fgdmof% BE@c%{atpt\é@réé Qhd BE QR #BLiHRR

of this disc is version 3.Ox (see. 3). However, as shown in
FIG 4, & heéhidmrartspseri F?C‘?ﬁé?@%n i nf or mation include the version

information for alloffidedidrheyStemd Qgifnpfa%&bibﬁtyd&%&ls@.oht WRF SRS on
20 higher) speed recording, the wite strategy for the four-timnmes

hi gher speedlrﬁ%’é@rt@isnﬁlénéfeﬁfﬁém\?\ﬁl?g Bl a’E%‘"gﬂFdflé‘E tsﬁéngf‘ﬁ‘ﬂ% ¥ gihich

hi gher speed;f£6oisHiod- caﬂ;hgé@;f&ru%,uyrkédaraedlc&@tﬁsm@d t@ara@fy in the
ei ght-tinmes higher speed recording, the conpatibility versiaq

i nfor mati on T cRCEs PRI ORy PR & KEPRETEY GF E]’@Iﬁouﬁ'ﬁé?e%hlgher

hi gher smeds;s@&proﬂl Agidesehibed d adw@e@rtaatm@blgh@ LDiS3s I}ﬁg&d@péﬂéd
to the version 3.0x, the wrlt‘%Arat . for_the four-tines

speed recor leiﬁand€§8Fi“‘B‘éh°IF ReE e 3RS0 Eh%gabfeﬁ“g%s higher
version 2. 0Xspé@ﬂiﬁéh@rﬂ1ﬁ@$3thbrﬁéﬁﬁbtﬁhﬂll&bevékﬁﬂ@nelﬁfmimhtukﬁﬁQﬁdﬂﬁdﬁs
described in the area I1D6_to 1.7 is adapted.to he version 30 2 %
Nanel y, i nf oF%t‘f%Fl{?&nl’BEO%acHrodle&%ﬁe E’\%“%h‘?c St “3RyF Bife TBFS BtHIE
speed to thesgéghtrddoresngl gher speed by usi ng the wite strategy of
the respgctive reco n eeds hi s .1 Q

rul e of ?‘?ﬁe conpat ngﬁrlgtsy%vglagle&ﬁm%?% £ oﬁc aPE%r%”ttl cg 18ﬁ%h Hmes
_bi t 29 vaenhfghe?rﬂ@@eed&:ea:idr@aag!,oarr;d tthe mrt herm ivépsmanion of this

i nformation ghoun J 0 FElGn3s oJMsed Spadvapf 2088Us,LD, RS in Frc.

T
corrparl son p OCGSS Ofe fg Ver si o]
4, the compatibility version information include the version

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

20 Thigher) 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 :Eecording described in the area ID11 to IDL3 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 te

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

recording described in the area ID6 to ID7 is adapted to the \}ersion

80 2.0x. Namely, informaticn 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 version information is identical +to the bit



information can be sinplified, but it is not indispensablz Maremibgr 2006
the bit allocation rule of the conpatibility version information 5
may be different fromthe bit allocation rule of the part version
information. [Information Recordi ng and_Reproduci ng Device] Next, an
enbodi nent of an information recording dfd reproduci ng devi ce of the
present invention will be described with 10 reference to FIG 5. In
the foll owi ng enbodi nent, the prepits 34 including the address

i nf or mat i on aQnokheibh kelenof htheDdrR x&]rsmndixtﬂte:mmbbhi stgpvgr ODVEIG. 3.
tracks 32 are .previqusly forned DVD-R.31. th i

i nfor mation 7 rje%8a§§%% ag5PYS ht %?‘ ﬁ'é?c ?‘c?nc?r%cﬁl % 7 eg};f? rgggg,ire%aggn
devi ce S corninfalrmathen H:Snbetsd.mpdlmfﬂ)édthEt D\'/Dalao&r rtda@geneabldﬂe Namely,

34 10 obt ai 1 EWRT BAEEE T PREGHRGTE G o U Vb R SEE B Sy P

i nf or mat iSon megCcoe di:rfgferand f::e:p'r bhleuhlrtgalibmactaos d@teeotsthmear‘eomr@nng

‘position on d mQ D-R 31 and records the recording information,
Further, the I"RfoF rat i on r ecor di ng and reproduci ng device S

detects t he Prdpirtreti8d RecwmisiaignandeRemmsatcibgl Peyleal si on
f f
| nformation from the. pr e%ﬁi ?x'nﬂé.é’f I O S&?‘“’E&ﬁ&hﬁé&&ﬁ%ﬁ?kgd%m

part version informatton romt e contr ta zone |
area shown irefEcGuci8y d2FiAe cdhwnprasEGingentimm vhibbgalgseyibed with

recor di ", amdefer £Q0KST g day C n%ﬁ@goﬁ%al Ptk 3 %ﬂé LSl v

not or e driver 3, aser drivin II‘CUI
cont roI ci rc'm tlr=c5udam etﬂn@od@@r@‘ss anfpml@ﬂcat@rﬁh% lﬁéﬁr@@il}éﬂﬁ BV}D‘R 31

anplifier 11 afy tgllocagﬁﬁl%, Rl QeeesQbxd %%ré%r&fﬁﬂ@@%?m@&%k the

gener at or r genera a reference clock signal for rotation
control, a IBEFR B¥hd P&E@nFl‘q ryecxdiagprigficrmafgeal iget@aosA=ds, 2@

prepit si gnﬂlf&%ﬁt@eﬁ b cod YR ?bhﬁdsk%ﬁéd@@rfga%&hc@saccﬁ{'&%@s the

conpar at or 16 a hase co ara enerati ng a rotation
contr ol %‘-‘a gnmtata@npeﬁ eh @ Rosk &y sieopy é}er #aPP11BI FPRSPRYsRE the

shifter N9 Moviener 2008etd& Phbe pirepitt 348rd RekHIRT R PRBSRS
conpar ator 1, an LPF (Low Pass Filter) 182, a VCO_ (Voltage

Cont rol | ed C%Téfqunlft’féro}" g RVITRyP i defiereby, the information recording

and reproducing device 8 detects the recording position on the
DVD-R 31 and recéxds the recording information. Further, the

20 information recording and reproducing device S detects the prep:'Lts
34 ﬁo obtain the compatibility version information from the prepit
information shown in FIG. 4 and obtain part version informaticn
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
spindle driver 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 control, a
BPF (Band Pass Filter) 12, a prepit signal detector 13, a prepit
signal decoder 14, a wobble sigrial extractor 15, a phase comparator
16, a phase comparator 17 for generatinga rotation control signal,
a PLI, (Phase Locked Loop) circuit 18 and a phase shifter 19. The



184. The information recording and reproduci ng devi ces r eeiNgenber 2006
recording information to be recorded froman external host conputer

(not shown) via the interface 7, and the recording information

recorded on the DVD-R 31 is output via Ege interface 7. Next, an

entire operation will be described. The™pickup 1 includes a |aser

di ode, a polarized beamsplitter, an objective 10 lens and a

phot odet ector, which are not shown. At the tinme of the recording
operation, & pilcdmﬁp: L8i incldideses nipsd Fgmpatsdam 1BLhay hEF afl.ow Fass

em tting POVER o 1%2;5_ asv(ﬁjjf)@c%]itea% f cﬁlmrtolﬂ eéi@§85_lgéidlv[)%3 Qﬁc'i Sﬂ'ﬂfléer

and changes in acco nce wt aser r| ving signal based on
recording inf8grnmati on, onto the DVD-R 31 so as to 15 record the

recording informatign, ﬁoﬁﬁ%ﬁh%@cg;dilg% nd S5 1RY degp;e&@,tfe%ms

t he pi ckup 1 irradiates the |ight beam aving a constant emtt
power (i 8 erecordanyAgipowetlonhe beresopies Rron 2amrtesnal vest qu‘@uter

reflected |ight BYolRe x&@tt‘ﬂ@eEﬁEéPfacé 7, agdds i) rlcBedPhG Kk okmation

receives the refiected Iight 20 of the I'ight beam B irradiated on
t he i nf or matieswraedordi e SMPrEcél 9 ortENé VAR oFPRLIRSRTE@EBr di ng

surface via the phoggodet Qﬁté}i{tl%d &Pe[ﬁi%télﬁl%er@éé&%&@ i g ilkBp
an electric signal. Then, the ?( pplies operation processing

based on a rladraludrss h- FRaer dé?@? e Eﬁﬂt#ltzﬁé s P EL S ynaR oGetive

" exanpl ep ' SRS ahf H8RRSRIdR te2t8r JehetiH RGeSh8PanoRAl CAEIWMdAG ithe of
prepit signal of the prepits 34, a wobble signal of theE:groove track

32 and the ré¥orEFREIIRHOBERRELSR; %Pb%‘tﬂjtlslfﬁ%dﬂ%'iee?c Enl g &ram

SDT to the grRFodyst bﬁmtﬁﬂmﬁ p&wef Phidies rs@@faﬂ?ﬂé'@ﬂ:@zﬂ tﬁamajstetcern&mg
anplifies the detectln Si 30 SDT carr gtheg |t sig nal, of

the prepits S4¥AE ¢ RS ‘-’@5 £F GFEPTERNET 15 drayi fg sighal
out putted frnoypddnenptedufedorcang lﬁﬂé:ﬁhﬁﬁohheoﬁt@pttﬂe DYDORNBL | €0 as to

si gnal includi ng the prepit nal of the pr |ts the .
wobbl e SBynaiSaHa T GROBRATEY SERSTRR Ior nEC R SO Af o e ising
the repr OdUCdﬁtg:aQ:p.@haTﬂh@lfplcﬂ{b@ ﬁ&ﬂ&@i@lﬁbgtha(i@t_}ht BQamB&mv(idg@Ictcﬁmtant

anplifier S outpuyts an nal Sp _correspondin t recordin
i nformati on &M f?'oé"(?&&]e t r?arfgm(?e%%w(f ?3%‘0 e bin!R%1 LI

the reflected light by the photodetector.
In addition, the pickup 1 receives the reflected light
20 of the light beamB irradiated on the information recording surface
from the information recording surface via the photoedetector and
converts the reflected light in‘co 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 @& detecting signal SDT carrying a prepit signal 6f the prepits
34, a wobble signal of the groove track 32 and the recording
information, and ocutputs the detection signal SDT +to the
reproduction amplifier 8. ‘
The reproductionamplifier 8amplifies thedetectingsignal
30 SDT carrying the prepit signal of the prepits 34 and the wobble
signal of the -groove track 32 outputted from the pickup 1, andl
outpuis 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 operation, the



Meanwhi | e, the BPF 12 renpbves a noi se conponent included AN Nd&mber 2006
prepit information signal SPP supplied fromthe reproduction 5
anplifier 8 and outputs a conposite signal SPC, on which the prepit
signal is superinposed at predeterm ned positions of the wobble
signal (e.g., maximum anplitude positi or?@) , to the prepit signal
detector 13 and the wobble signal extractor 15. The prepit signal
detector 13 includes a conparator (not 10 shown) which conpares the
Icorrposi te siWodSBelmhtm;ﬂﬁledeeeﬁmm apr Bpi §iglellechi oor refemenag
evel Vrp which. is | rtha therraX| | ityde | evel

wobbl & st gnaiS HiR B-RATIE THCGHICHAhE LA RS rav "OF SRePast o
conposite signal S%amﬂﬁregethé teE lme:empnealat ndésecidmponeat elerloeed
| evel Vrp, )

Xe| 15 t t
e PR byt 5B B DS B Rl el S
which is @ mlﬁgs]afSJegrﬁahndtoutphEs apmwmds:lslegn@nadlemﬁned&n ﬂmlahdtheh:e:eplt
phase corrpara.t or

der. 14 d codes A prepi-t
i or 1 on. SIS AP He e ar L PREOrHer Lo bROPhS VD She aBLe
fromthe sum)igrmi peepi t vrdeumummmplsrtgdalpcsmbibnsbuttputhe h:ee;ietcmie;ﬂlal

i nformation é CEQ 1961 ‘li_pe xJ%'i:%R't %gg{r@le&%ﬁgggr 4 extracts the
ft0r T 17

part version i i"on, e cofparti VT Sron" 1hformation and
the |ike included imnhe ipe:epaapssignarif dehacttmlB'lire:Mlabl & gingagbtor (not

t t 1545 I e
compar at ) CHRE R i S R R R M R 6 e
a predeter mpmpi‘ced/eeiecthon refapmphes lavel Vm@hr@dmal@rq@/@han#@mm@um
PP (Peak-to-§ ut\ﬁ%l 18Ol dentoRllne Sighal. TeauB %Jhged 3n00Ricn the

extractor s a pulse signa I's at H I'eve
during a per@re:dtluudev\ﬁevﬁltq:ifé Té?ﬁ)ICPF‘D@I%l'@ digweal %TC tie legaposthan the

si gnal SPC i%é%%%%#g goﬂ he Fsfelenceyel evl%l Nefk1d 0 ltrhechehaéfmd in

conparators ] the PLL circult as an extracted wob
si gnal SUB. ahiclplghecprenit =g gtyc| GHespxerd tphaseat gigiachosT 1§8qutnq$@

LPF 182, they g%;:%ﬁll&.gd@ngc{:b& digrdar sP84, wAng Ul Rube & csll%glslwadhe

29 Novenber i's synchroni zed with the phase of the
extracted wobBPRit giigmal @W@%f tife 2pHaRe SFce coqParator 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 wversion
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 V0 of a PP (Peak-to-Peak) value 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 1level of the composite signal SPC is larger than the reference
level Vx(0, to the phase comparators 16 and 17 and the PLL circuit
18 as an extracted wobble signal SWB.
The PLL circuit 18 includes the phasé comparator 181, the
LPF 182, the VCO 183 and the divider 184, and outputs a clock signal



The phase conparator 16 conpares the phases of the prepit29 detwaiiaan 2006
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 ationship, that the prepit detecti on &l gnal 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 PLLsSCH kGuich 18 shashdonizddieiphase pHasstdMghe sxgnaktSENKbble

and outputs it tat ncoder .6 and,t r control «circuit 5 as a
recor di ng CI%JC%I% &E@I %g .e'ﬁ%éasﬁglslégg%frgl rator 17 conpares the
ph?se of thfa eﬁtracwbcl‘-j phggevmmlz Bhag:agbgrﬂaﬂ cOifh v ¢ hhehﬂlamb?sef ahetgreepit
reference cl Q¢ i.gnal . : i.C rries_a refer e fr.equen .
Component of ST HEE oAl SEheet of N Bias Ko o ST S o
fromt he & ef ecemciancel wcth gedepatatidddeandiispphtieas, ahdophases a phase
di fference s% nl}asl‘"}j:[n%o Sts_,llhggnrffl pig%ewrﬁ%{cﬁr 1'2n {iﬁgFéQegs\% gglges riiF er:, 3.as
arotation c 0 ., us, e “spi Servo i S performe

and the DVD R&ietdmminetizhaceneluhéosghip] ehawotios pepit detection signal
predet erm ned,sneedy,, . INe. LALSL %8&17§R%§r 1,91 %Q%PEHEE{%?%% sRer 8t 1.9f)
for capturing Tecording i hformation “supplied Trom ost .
conput er ( npkashekdftent 83t he i nformation recordi ng and reproduci ng

devi ce S under rol. t PU_ . t t .
recordi ngés i nf or mat ?gﬁ p%%%tet%{lt )éregééggg?s \?Pgrlg}?%%%tt%. r?é‘ signal
encoder 6 ex&CHtseprancECTapr boedS.l olB/Le: hddalsati ory thervessadhdsting

scranble pro ' t | : ,
he phase’ S P0G 1625 ot L o1 Gial Co0 SBeoe" SoRpCiar g o i

nodul at ed si ghe¢uBRE a@nd oecpeding clockheigeversCReontrol circuit 5.
The power control C'I‘El%g:’htasé c%gfﬂ)‘é%i: r§7%¥l§gg%g§%%ﬁ}ﬁ%ecf@%é%;%gadted

signal SRE based on t recordrng clock signa out putted from
t he phas& shirpblele 15.gngd- BHB| ebth whet Bhase sifegpe29efevrmserclegbesigml
process) in erfipr LR:ARI BLalled Ng $R2BERie r EFOLNG RidiHdr@nBh s Ofhe
the disc to be appropriate, and output_ it to the |aser driving
rotational speed of the DVD-R 31 and is supplied from the Feference
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 operation for
capturingrecordinginformat;qnSRRsuppliedfrcmthehostcomputer
(not shown) inta £he information recording and reprodﬁcing device
25 & under the contrel 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



circuit 4 as a recording signal SD. It is noted that the XZPWdkmber 2006
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 laser driving signal for Z2&tually driving the |aser

di ode (not shown) in the pickup 1 to emt the |ight beam B having

the emtting power according 10 to the supplied recording signal SD.

TEe gPU 10 slbﬁdxsﬁss)i Dn &t doit €6 Balinteihrihe thepy ersretordfppias i furmel

t he device side_ indjcati the recordin tandard, at the.tine en
Lhe i nf or mat PR FeCHr At RQ S AAPFERT ST HES FERPEE 16 ekt dgSPhete Lving
recordi ng i ngOrdEid @nas Al reberdinte safnkbesr.ecotdingotbdofieratthencrid he

CPU 10 control s the tire information recarding . and reproducin

dovi oo S0 as ST SEaT Rt HEvSATLOE. FAT QP ORa F+ Bt e Pagre Bh the
i nf or mat i%Hn st sedafenmihhernpidpnt (Sicggnelc .der ddethe pdemingd infcoration
the recordin inforgp%iog at’ the positi qjonf%he 4DVD-R 31
correspondinge??Fﬁq? ddFRE PTFRIST RaPTon. “F et 2 at 20 the time of

t he reproduci ng operhtilaner tihevGRie1fewciond ootsuitsehe bater @riving signal

i nformation tecording and. [ eproduct 09 devics S Locolialn) Ne.e piciup

recordi ng i ntOF Mt '6n Fecor on t romthe ‘décode
si gnal SDM ahdtogrpgat the tbghtthéeext Brinatitwshecenputery fowefoaaetidimy

recor di ng, proce 25 Next, j.nf.ormat ] ecordi ng process
execut ed by ? eéggr1é§p%ﬁ?§oﬁé$é§§%ﬁ% ﬁggé%gqgéproducing device wll be
descri bed bel ow wi Ther @Perbhcetdmest, hénf bowbheetnagf mEpGry6. thheversion

information . i S £SCri . ] r i
mnner -t hat EFEY BE R e PR LAE L OK G BRY USROS R s
devi ce 30 S shdwme timdken Shexveinmwtidoprratordintradl pepywdinicl defpice
i nformation 4r i j i par. i ance,

tinme, the Cﬁﬁﬁﬁggghﬁgfﬁé the Eg?%ﬁ%gkgfgﬁﬁin 3?%%%Fgﬁ¥showﬁaﬁﬁcé%%§ng
3 or FI® 4opeoniidie tbatGR l@acentds ithetddireaduforegicenoneepeding

di sc or the prepid,idd:aBt 400 &S deasribed,daghow e angh.als30 18BbahdiSion
29 Novenber 2006 23 the Conpatibility version information shown in

FIG 4 and tREomithe®repiF4négyme it FepR e raam HrePprRpt f1gnal decoder

information. 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.
[Information recording process]
25 Next, the information recording process executed by the
! information recording and reproducing device will ke described
below with reference to the flowchart of FIG. 6. The information
recording process described below is performed in such a manner
that the CPU 10 of the information recording and reproducing device
30 SshowninFIG. 5executesapredeterminedprogramoef the information
recording process which is prepared in advance. At that time,
the CPU 10 obtains the part version information shown in FIG. 3
or F1G. 4 from the control data zone in the lead—in area on the

disc oxr the prepit information as described below, and also obtains



First, when the CPU 10 detects that a disc is inserted i28 Qidd@ber 2006
information 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 menory in the CPU 10 and i ndicates 2She recording standard that

the information recording device uses to record information, with

the part version information of the 10 disc obtained in step 52 (step
S3) . Wen tfeyceoparcide ivitiersdeh indolhestiod shewh et @ Mabnd hdedirdee

i s adapted t e information recor he_i.nformation recording
devi ce. ThusS® a?ﬁ? Iyr SBERENA RS TGS Efé%g@(?\é nd™t RECPY™O0 control s

the information recphpigiing w:rxdeavtne CEJ ridcdedethe thdfommdtsonisit iddenited
the wite strat e]g% 15_corre ondéon to eQre re rdl s eeﬁ {]r]_%i&actaegls
by the part W% % 10 RS 5?1 clgﬁt e FHEYVErET'S

i nf or mat |5_on idfe t_d@e:tdeersbon a:mfotrhlatwensfmm mhfeodnraci onad S2he di sc do
not coincide with ei’%n,” éf:%u H@ec&np g ]eo 9@%%@%%% SPJQ%%%';L%% L4 ¥ne

version infornmation i 8C ar es
with the verds e, nhbchrasi sromofd t_het}daemem@ry \i&heth& I¢§Uv13® gindnindicates

i nformation gf, EQSOTQJ‘?I-Y# fe_ar?z:?é%f Les W.th %a%ggn Q:feggfgﬁ%ﬂ% dagfjci gses

conmpatibility versron 1 on obtalne I'n'ste
obt ai ns the W itesordt iafegatdbnt hxewrectd)edpmgt S’@eedonomﬁsqmmibngﬁ Ghe

th d . f i =

(e colng e 22 KL 1001 001 B2 b 1 SEIBL LY SHONE I LG
i nformati on s#iieeh do¢i hei Besndiithatt hbe @E&%ll@nadﬂ]@mmq Gireofinfepgmation
devi ce does P@écﬁﬁg%ﬁ? ?h&fl%f%%mg%%p%b&’d%ﬁc’?e&%bP&' nf:[‘%gmﬂh réé&s

CPU 10 ejects t step ends e process.
i nf or mat i on geoitdi HPrpPOcesd, tife €BY 10t canfrodege lﬂﬁ@ﬂ"ﬂ“a‘qﬁlqihéecordlﬂg

version of t@@v%’f‘é’ £ CRLRG! HRS Méhéa%%oﬂaﬁ&lyﬂl%gorﬁeohr&eg Qtlses:té&y

not, and when t o not coincide with each other, is.further
j udged, bb%edcmqwn@éﬁﬁam Bie regovding Blheechf:@ﬁih%ﬁeeﬁqby FeNgRFETHRFS ion
2006 24 wheihesr 48 onformation can be recorded on the disc at other

recordi ng speed or not. Wen-the conpatibility version informtion
On the contrary, when the version information of the device

and the version information of the disc do not coincide with each
other, the CPU 10 cbtains the compatibility version 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 S84, the CPU 10 obtains the write
strategy of the recording speed corresponding to the coincided

26 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
versioninformationof thedevicedoesnotexist inthecompatibility
version information, the CPU 10 ejects the disc {step S7) and ends

30 the process. »

In the inf;érmation recording process, first it is judged
whether the version of the device coincides with the part version
of the disc or net, and when they do not coincide with sach other,

itis further judged, basedonthecompatibilityversion information,



corresponding to the version of the information recordi ngod@&¢éivesibelrS 2006
recorded on the disc, information is recorded by utilizing the 5
wite strategy adapted to the recordi ng speed. [Mdified exanple] In
the information recordi ng process descrbged with reference to FIG

6, first it is judged based on the part“Version information 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

i nfor mati on whathbe tkeoidtdrmtioot cababedrencrddrtk @onpe idiislc @ other
version inf _%%%Eg% sﬁgéﬁgp%hve'm (e o fa%&g%ii LESAL M NG, devi 6f
may be configure SBeR that the ] uélgrren_t ased on epart version

i nf or mat i on dogreapor@tnane the vessjiongfeble dofpomahiehaecrhding device
| nf O MRt i 0N S, LEEAIAABh G afOL i oS AN ¥DASEIAAMP UL 1 120G the
conpatibility version i1 nformation. Fart er, the part version

i nf or mat Pon vxdtebsaraeey rasieptRe 8P sthe respeging2speatt t hereafter the
conpatibilit LON.J rfjfation 'is obtained fromthe disc in step
S4 only mhen[l(ﬁtoﬁgkgggte%/%é%égﬁ of 20 the disc is not identical to the
version of the devi¥e Fhestepormstiqpwesardinge Pwcesverdsiseyibed with
i nformation.and, Lhg. GPAET b |kt ¥st QT $E QR dgBEASIRIA BA {TRY pBEt version
obtained at the sane tinme in step S2. Wi'l e 't he above enbodi nent is
descri bed bylr€eamptieyiwiptherpime daficcaapior q@rnubpveeepraledsgemels and
DVD- R RWbr eGafeer+ ilhPuagBs kRBOr¢R! k080 F EGRY Ik NG RNl 6803+ BE further
information recordi ng” and reproduci ng device of the present inventjon
may be real iZZegepywhatiDthe {famaddredced ke peFseiet CoRplit dPasgdpen

exanmpl e. | n {Rat cog@s@bilileysan® sivActidR rastibe. above-HMRtderice ehe
excl usive use such as the DVD-R/RWrecorder nmay be realized by the

personal 30 CURBIAELOMNFRFCERSCUIYIER PAY oPRRFPBAITERRT TR ddiit Ghe

program f ory . exeeMtimgdden idhcopaet el si 66 AhdbRfaPi &€ 8SSom#A thsPing alhe
obt ain uch an information recording control programin the form of,
a record ngYWEHEDm S\cH a@%heaﬁmmfogmewﬁo}\?&e%fdéh Sqef g0t 13
comuni cat i Qkkad ch1d KRBALN @R ddipade vl CetEiehs B tn Memalikn . 2% urther,
Novenber 200 25 The enpodi,nent descri.bed %bove ih%:di r%%t Sd to, th
case where tHe PHrESERTS TR dREPEREFLORMN PRE2LBER HE BVBIR, Bt theter

present 52, and thereafter the compatibility wversion 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 S2.
While the above embodiment is described by exemplifying

a DVD device of exclusive use, such as a DVD-R/RW récorder, 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 abowve 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 contrel program
forexecutingthe information recofdingprocess . Ausercanocbtain

such an information recording control program in the form of a
recording mecliium such as a CD-ROM or a DVD-ROM or by the data

communication via 2 communication device such as a network.



invention can be simlarly applied to another recordi ng nefdigsdar 2006
as a COD-R, a CO-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 %Frsion i nformation are taken
into consideration to determine whethed nfornation can be recorded

or not. Since the conpatibility version information indicates the
recordi ng speed 10 and the version information with which information
can be recorded onThheerdiosdment| delgpminedcghobe bt climsicdky hadehorcase

whet her i nf }ﬂ;gé i j he i

recordi ng dgilce fﬂé %%%apgﬁ fgﬁgégﬁ%éﬁ?éﬁﬁﬁf%ﬁgpg%¥$ $hgﬂ%9%§ {¥tnt
i nvention i sllamﬂ’qleam&el LoL5) Speeémlmgpplmercmoeheerxemrdhmmwcﬂuch
recording nmedi ynepsucha,asparPVid BvplRYDiRecqs dable) and the like. An

information recording nmethod " according to the present invention can

be utiliZed for var &8 18520 1EsApk©re apparalire o ShepreseatDyention,

recorder ant,g Bﬁi?oﬂ?é pSQHR}Ex%&onzﬁaM?ﬁ%@% ﬁp@ﬁlsgﬁt@—ébﬁ(}?atfbﬂilty
An information recordi ng nediumstoring a conputer program

execution byerdeRpdREPImMebift idichgaked BEQ| ensifisrmirnoRe determine

i ndi cating a,\&H3i0N; 9fc And SRl dbpg %éﬂm@é&grdecﬂoro@fm nb€COrdiggee  +he
condition information for recordin informati on at a nor nmal

recordi ng spEEPEHPRIEY e Fietot o Higraddedi rdiratetothat v ridpy speed

recordi n@ tdies bRE QEFBEbAM NLrABL: O wiITBR &hALAN nFRCRAR L Y caRasdrdidhass
than 15 the normal recardi ng speed; and- conﬁ‘gtl birlity version

i nf or mati on ?%’Hli‘%gfi-??lgaﬂﬁégv%’ﬁgF%ﬁbeé‘f:c’tlﬁet? BreF Ay "ephRemiaLegnation

whi ch the high sReedcseddt dnngnsaiid bnNthd NheLMRLL Oh IrRFaphethedte
conmpatibilit ver sion information corresponding to one of the high

speed recor %d‘ ndition information 20 for recording information at
t he high recording speed wherein the conputer is controlled by the
stored egpputer ram._2. The information recordi ng nmedi um

accordin TI%I L APPLICABILITY
The present invention 1is 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 variocus

20 computerapparatuses, suchasaDVDrecorder andapersonal computer.



25 1, wherein the version information and the conpati bi | 2y Né&teHibRR 2006
i nformati on have a sanme nunber of bits and are defined according to
a sane bit allocation rule. 30 3. The information recordi ng nmedi um
according to claim 1, wherein the version information is recorded in
a lead-in area of the information reésrding nmedium and the
recording condition information and the conpatibility version
information are recorded as prepit information on the information
recording medium 35 4. An information recording device for recording
information on an information recordi ng nedi um conpri sing version
information indicating a version of_a recording standard; - normal 40
recordi ng condition information deLﬁ@@QSding information at a

nor mal® recordi ng speed; high speed recording condition information
for recording the informati on at one or nore high recordi ng speed

hi gher than the normal recording speed; and conpatibility version

i nformation indicatAng iLe MEERIP e tc].l?ﬁ r%ﬁ@ﬂﬁhﬁg sthagar d t uter
whi ch the by g speed reeerdl ng Londis {pn Fataraiion 28 PR

o] di
to onb of the ‘fﬁréi'f’né{}g&’éﬂa %&ﬂ?@ﬁ%.aﬁwwﬂf AR eGREE R0 R

recordi ng i nf dkFERAbN afecmém% gRORdHAPRI ngrdprmdtiame ifAF or keCPBHLNE
recor di ngndevinadioompra siommalarddordingsdgiedg unit for comparing the
ver si on i nf or ratghon spbedecxsabeding tdmdinfor mihfameaermar difoy medbuding

with ver sjan 1nlf@f1ﬁ'alﬁfthi oft, Qfnd hey IMbeE NRiglPNrd RGAiAE NGpeled | Begli®r than
judgq5\/\hectﬂéefmr alNRleo &fng@ bekaaLinen recording device can record

| nformation onfhg, i 1% Ty Lo ;necqml 2Rl U Ae2a60nd dudoiy gion
uni t for arln atne s1,on i n

| nf or mat i Gt HeesF r% ttﬂ éﬁeshﬁh LR e opidition
i nf or mat i IBACFBASIR nngde9 eetee j & HY nderen i apdermatinn
recor di ngodeespendurg tecoradof thedn smefbrlfemedmﬁ oendition 1F1§@UF’-1@|13H§1
medi @6y vieenré¢dwedingsinfgrudgtiog amni the udigds releardine dspeeal, mathicoein the

recor di ngzodepueer €aa8atrolldd Bcokié siofad B miterafebgrarecor di ng unit
for recording the information on the

2. The information recording medium according to claim
25 1, wherein the version information and the compatibility version
information have a same number of bits and are defined according

to a same bit allocation rule.

30 3. The information recording medium according to claim
1, wherein the version information is recorded in a lead-in area
of the information recording medium, and the recording condition
information and the compatibility version information are recorded

as prepit information on the information recording medium.
35

4. An  information  recording device for recording
information on an information recording medium comprising version
information indicating a version of a recording standard; normal

40 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

45 which the high speed recording condition information is adapted, the



i nformati on recordi ng nedi um when one of the first judgi n® Widenmadrd 2006
t he second judging unit judges that the information recording device
can record information, 20 wherein the recording unit records the
information at the recording speed of the high speed recording
condition information corresponding27 the conpatibility information
which coincides with the version information of the information

recor di ng, ‘S!ﬁ hEdi I‘E % 51' %ﬁp%ﬁﬁai D o 9@ éﬁ'&'ﬁi o3l ‘f’hﬂlﬂet

second j U P gco %t he
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i nformation 30 wébrm nﬁadﬁmﬁ fﬁogmqompaw neg ove¥sdesr dnﬁgrmatwn
devi c®, weenredh oh tﬂeefulrmft)rljnwdgmmg necordamgl timedseoondvitidgivegsion
uni t j udgeforutatidmeof niloy neifo om atéewr deaugrddeygi devienntd juelper dvhether
i nfor mat ig@NnoB3he idfeem 4diehPddodih WL AL Y¥e66r RGA1Gh AGicOon the
claim 4 nﬂ’ﬂ &itfoit 'i‘@c&ﬁﬁ%r h:ﬂﬂhg&é(‘ ce obtains the recording

condition rm%t Cor h&sp he v gl on [ ncfh%r Ip t% lit
t he |nforrrat|aon g:ad ugvé)ce ﬁ% g on Fe ng% oty
e g LS n Bvee Hhrom e i T aEal ol caot g, b ofhe
40 i nf or iegtiséen  ynfoxmatiosr mft ithe riadormattprieveeudig derdpeli Hy judge
i nf or mat iwhethemn drnf ophattihen drfordabigpuredeaer diovgor ideivace versi omecanst
i nf or mat iiaformdittani | 6 ah¥eisfoam ofioa recordinyy medidar,dwinet nthe 28rst
Novenber ;2Q@8ng2&di€c pidisd ﬂ%‘lﬂlﬂhé)rlrﬂfafﬁraffﬁéﬁOﬂeédlfdlhgcqre@hé\@ cannot
i nf onEat '1%’&0?& 1?1f8f’1&1r£%}on,r§ﬁ8rd' ng speed; high speed recording

condition in caPdim Jx‘?‘éorﬁdﬂt‘ﬁgw&dlﬂ O”EE%' Ol @rof Oﬁ?aﬁr PR Cthe

hi gh recorrii spee
Compat | biFPYIAISY oFF &P HAARE R IR ng%t%% SheRroriiyeh, JBflelng unit
r ecor di n@%@aﬂbﬁar&f@padmuégmgh@nm grdgpecthrbddruilpéorasion gigcording

i nf or mat idavice cadapeentd imornzaiipatibility version information
corr @pondi ng wheoewn ofhd heedughingspeed records ngheondfdimation at the

| nf or mat 1@k @ing eg9sst nef ithieoighl epeatl rBEordingh dod@tinmdnIpeadtion
the inf Ordirﬁ'&b%oﬁ&ﬁ% Glﬂon%éec\!dlﬁ%a‘%%'i@ftysmﬁbrn%Qtl%nJ WAGIcRD cHHdide8" with
conpar i ng, Pﬂgﬁ“ bl 168 2" thle N QIfBRR 3004 CGRLHFEAY bBSice in

' nfor mat Ic%q:nf)gglson B9 TN judging unit, when the second judging unit

25 judges that the information recording device can record information.

5. The information recording device according to claim
4, further comprising an ejecting unit for ejecting the information
30 recording medium from the information recording device, when both
of the first judging unit and the second judging unit judge that
the information recording device cannot record information.

35 6. The information recording device according to claim
4, wherein the recording device obtains the recording condition
.information corresponding to the version information of the
information recording device from the information recording medium
and records the information based on the recording condition

40 information.

7. An  information  recording device for recording
information on an information recording medium comprising version
45 information indicating a version of a recording standard; normal



version informati on of the information recordi ng device t2® jNé@Fber 2006
whet her or not the information recording device can record

I nformation on the information recording nedium and 15 a recording

unit for recording the information on the information recording

medi um when the judging unit judges 2hat the information recording
device can record the information, wherein the recording unit records
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device tQd0g8 tion recording device can record information.

25
8. An information recording method for recording
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
30 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
which the high speed recording condition information is adapted,
35 the compatibility version information corresponding to one of the high
speed recording condition information for recording information at the
high recording speed, the information recording method comprising
the steps of:
a first judging step for comparing the version information
40 recorded on the information recording medium with version
information of the information recording device to judge whether or
not the information recording device can record information on the
information recording medium;
a second judging step for comparing the compatibility
45 version information of the information recording medium with the
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‘ corresponding to one of the high speed recording condition information

30 for recording information at the high recording speed, 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 whether or

35 not the information recording device can record information on the
information recording medium;

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

40 whether or not the information recording device can record
information on the information recording medium, when the first
judging unit judges that the information recording device cannot
record information; and _

a recording unit for recording the information on the

45 information recording medium when one of the first judging unit
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i nformation on the 45 information rexprdi ng nmedi um when one of the
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| nf or mat Is()ﬂ-'e:e oerding condition information for recording information at the

high recording speed, the program controls the computer to function
256 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 whether or
not the information recording device can record information on the

30 information recording medium;

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 or not the information recording device can record

35 information on the information recording medium, when the first
judging unit judges that the information recording device cannot
record information; and '

a vrecording wunit for recording the information on the
“information recording medium when one of the first judging unit

40 and the second judging unit judges that the information recording
device can record information, ‘

wherein the recording unit records the information at the

recording speed of the high speed recording condition information

corresponding to the compatibility information which coincides with

45 the version information of the information recording device in
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the conpatibility version information of the information recording
mediumwi th the version information of the information recording

device to judge whether or not the information recordi ng device can
record 35 information on the informaijon recordi ng nedium when the
first judging unit judges that the information recordi ng device
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i nformation recording deV|ce can record information, wherein the
recording unit records the information at the recording speed of the
hi gh speed recording condition information corresponding to the
conpatibility information which coincides with 45 the version
information of the information recording device in 29 Novenber 2006
31 conparison by the second judging unit, when the second judgi ng
unit judges that the information recording device can record

i nformation.



