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DESCRI PTI ON WOBBLE | NFORVATI ON RECORDI NG METHOD
I NFORVATI ON RECORDI NG MEDI UM AND RECORDI NG AND

WORNROBYCT | ON METHOD AND APPARATUS THERECF TECHNI/@F005/008838

FI ELD The present invention is related to a nethod for
recordi ng wobbl e i nformati on ofl an i nfornmation
recordi ng nedi um such as an optical disk so that a
polarity of detected wobble information is the sane
irrespective of recording system and an infornmation
recordi ng nmedi um wher ei n pRecrabiireni nformation is
recorded according to the nmethod. Further, the present
invention is related to a nmethod and apparatus for
recordi ng and reproducing information using the

| fopBIBt TIHTRMBE N RRGoREdiCU R TIAS, KEREMNR 10N TRifcORDING MEDIUM,
I NVENTI ON Conventionally, CD-R RWor DVD R RW RAM have

been AeHRASRIAING AiTS F@PREDTITIAN MEMWMIT ARD AreRRhe@ THRREOF
di sk and recently demand for a DVD- R RW RAM has been

i ncreased since a DVD recorder has widely prevail ed
for recording TV broadcasts. A guide groove is

prervhfedat.nprhese optical disks and reference signals
for synchronizing a |inear velocity upon recording and

r epr odyging, ARd. 9Pt i QNAlL Al ess; i%%@%%@HiBE?SiQD%l hod for

are recorded In these optical disks by "wo e"signals

V"P.éegréiﬁga JRander iHEoEﬂgt?Uhd%ﬁr gﬁvein§f1§ﬁﬁ9%&il N@ecording
and reproduction apparatus for such an optica I'sk

REQEER and-K errPduges)pf oL Aty o, b Jetaehing therity of
detected wobble information is the same irrespective of
recording system, and an information recording medium
wherein the wobble information is recorded according to the
method. Further, the present invention 1s related to a

method and apparatus for recording and <reproducing

information using the information recording medium.

BACKGROUND OF THE INVENTION

Conventionally, CD-R/RW or DVD-R/RW/RAM have been used
as a write-once or an rewritable optical disk and recently
demand for a DVD-R/RW/RAM has been increased since a DVD
recorder has widely prevailed for recording TV broadcasts.
A guide groove 1is provided in these optical disks and
reference signals for synchronizing a linear velocity upon
recording and reproducing and optional address information

signals are recorded in these optical disks by "wobble"
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wobbl e signals to adjust the linear velocity and
detecting the address if the address information is

wa@owsedowos t he optical disk. O the above opti cBCT/ai2065008838

t he DVD- RAM enpl oys a recording system (or a recording

mode) which may be called as "land & groove" recording
system accordi ng to which recordi ng and reproduction

of information are carried out on both of Iand

portions (that are faces far froma |ight used for

ré¢eRalAg Whicheproeluct | oepnded t hé gEbevegpddei omsoove. A
(that are faces near to the light) of the guide

greevedingd asld thprodhetiopt isgalamtitsks €opl ;uch an optical
groove recordi ng system according to which the

rétekdinsrauts r epdocegtricoincsfs | hhbomaatbonaky castéeting the
out only on the groove portions (that are faces near

tgobhée| sghnaised o ardjnedoridiengl andar epedduttiyoahdofdetecting
t he gui de groove. Recently, an optical disk whose

r eber diddyreensiitfy tise hiagligrestshabnfbembvbDohasi de@lded to the
devel oped. In general, information is recorded on and
reptbdatedifslom t hef opfhiecabhboirek dptiamnl naident |#wght pvD-rRAM
for recording and reproduction which |ight passes

t enplghsaat rensparient dyaytem Wirhs nBycbeday| f6das dhich may
"substrate."” The thickness of the substrate through

Whéchatlhedl iaght” Ifaeid recpratvg andese@iegusykeBmPass8sding to
is 0.6mm for the DVD. The study has been nade

fonidnt heeottiingi agdt heptbuckaess erff iheradbsbhat@e carried
into about 0.1mm and thereby using a light with a

sbatt cravebengbli flemd eserei figs andn@prolICEEeRs AS afrom a
result, a recordabl e Bluray

light used for recording and reproduction) and the groove
portions (that are faces near to the light) of the guide
groove, and all the other optical disks employ a groove
recording system according to which the recording and
reproduction of information are carried out only on the
groove portions (that are faces near to the light used for
recording and reproduction) of the guide groove.

Recently, an optical disk whose recording density is
higher than the DVD has been developed. In general,
information is recorded on and reproduced from the optical
disk by an incident light for recording and reproduction
which light passes through a transparent layer which may be
called as a "substrate." The thickness of the substrate

through which the light for recording and reproduction

passes is 0.6mm for the DVD. The study has been made for
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Disc (BD) has been devel oped. In the case where the
thickness o f the substrate is thin such a s 0 .Ilrani

wo roosgodid ficult to formthe gui de groove in tPET/SIROE008838

having a thickness o f 0.1lmmand to formthe recording

| ayer on its surface. For this ¥eason, an approach for
producing the Blu-ray Disc i s nmade wherein the guide

groove i s forned in a substrate o f a 1.1 mm

thickness which i s to b e positioned at the side
(fBaEhsrdERipRdng thendthicknaiated Whehsthetkrght ihdo about
recordi ng and reproduci ng and the recording |layer is

f 8r A8 aRdt hbegabdeugivove fobhtwedth p Bbomitngaarelength for
cover layer o f a 0.1lmmthickness. In this case, the

| FgRPrEldngr evdr dengodndtiepr odAsi agriesslappla eddorokible Blu-
the side o f the cover layer. \Wen the recording |ayer

i rayf Biged (BDy bpat beeiindesefapedi.al for recordi ng

| ayer onto the surface o f the rearside substrate, the

r ecor ding thay erasanwheeedapesi tletclands § oofedtls® thttrate is
the thickness o f the recording layer in the groove
pohinorsiqlt hest op. smnf aciec 0if tdief fkwlet greoOVeprin Sthe guide
al nost the sane as that in the land portions (the
botvowmesinf Abe shéethmagihdeagthov®he¥icewedof. nam the to form
cover | ayer side where the light for recording and
repeodecongings appit edn Ther efinrfacd N t oy cases +88son, an
portions thatpresent a better recording and

r eppodachi 6or chavactengsthespiwbirgl bssgener abk¥ WR8rein the

groove portions, can be used for recordi ng and

repiadugtoéone is formed in a substrate of a 1.1 mm thickness
which is to be positioned at the side (rear side) that is
not irradiated with the light for recording and reproducing
and the recording layer is formed on the guide groove
followed by forming a cover layer of a 0.lmm thickness. In
this case, the 1light for recording and reproducing is
applied from the side of the cover layer.

When the recording layer is formed by sputtering a
material for recording layer onto the surface of the rear-
side substrate, the recording layer can be deposited and
formed so that the thickness of the recording layer in the
groove portions (the top surface of the guide groove) is
almost the same as that in the land portions (the bottom
surface of the guide groove) viewed from the cover layer

side where the 1light for recording and reproducing is

applied. Therefore, in this case, the portions that
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Further, there is a nethod for applying an organic dye
by a spin-coat nethod as a nethod for formng the

wo ewonai4ng | ayer. For exanpl e, Japanese Pat ent P&DKR2005/008838

(Lai d- Open) Publication No. 2003-109246 (A) describes

a nethod for producing a wite-%nce optical disk which

i ncludes formng the recording | ayer by applying the

organi c dye on the rear-side substrate by the

spi n-coat nethod and then form ng the cover | ayer.

Hehevert ackertpngreeorféngppndcoaprmdtkddont kbaracteristics,
organic'dye preferentially deposits in the groove

pBREEBNs§ corravedlpordhcongyoofet o rdilostsr, at ean Ak aused for
result, the recording layer is fornmed thickly in the

| aadopdinpoasdwhenrodenedoh om t he cover |ayer side.
Therefore, since the recording filmis easily forned

i n theFhahdeporthens ia &hinsthadefoirt applpiatenabbeganic dye
that the land portions are used for recording and

rlepr adspinenoa SUMYARYA Cks THEmE MYENTEON Acsmdegcthbedecording
above, an appropriate recordi ng system depends on the
megahied. f or Hoar mergmphe, r ecapahagef i paetHowerdiai WA i d-0pen)
tracking is conducted by, for exanple, a push-pul
nethoilcatienki Kg. chaoasteopstib¢a) oblakRedpwBenguUshB8hod for
the groove portions as the recording |ayer isreversal

oprotiosenyhenwitsitegohbe lopd RAr tdidk ashide 1£6008E89 forming
layer. Simlarly, a polarity of wobble signals

obhai mretdriimepr ddyeed 1y gaabs ywhen F1epr @dYGeinng ta?e on the
signals recorded in the groove portions is reversal of

arpatagidy substrate by the spin-coat method and then
forming the cover layer. However, according to the spin
coat method, the organic dye preferentially deposits in the
groove portions (concaved portions) of the substrate. 2As a
result, the recording layer is formed thickly in the land
portions when viewed from the cover layer side. Therefore,
since the recording film is easily formed in the 1land

portions in this case, it is preferable that the land

portions are used for recording and reproduction.

SUMMARY OF THE INVENTION

As described above, an appropriate recording system
depends on the method for forming the recording film.
However, when tracking is conducted by, for example, a
push-pull method, tracking characteristics obtained when

using the groove portions as the recording layer is
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of wobbl e signals obtained in reproduced signals when
reproducing the signals recorded in the |and portions.

WO poo&/10%eHr di ng and reproducti on apparatus, a PCT/ErR005/008838

for tracking is generally separated froma circuit for

det ecting wobbl e signals. For this reason, when it is
desired that a single recording and reproduction

apparatus accepts two types of optical disks, one

bei ng of the groove recording system and the other

b&EPNELER Lt hef[ st s@coftimg Usysidemthet Landecessaignt @s the
detect whether the portions to be used for recording

i s5ecREdgReoV@Ysar-t | oBsmbiarhg, | andPetitgnsoindobble signals
detect the wobble signal polarity for a | oaded optica
dPkkainafchnr espkpducadaspooblenwheat raprodgernk rhel $ignals
required for start-up. In order to resolve this

preppbefedt e priesemtodvwenbotsopesopeserdiatsdlheof a polarity
pol arity obtained upon reproduci ng the wobbl e signals

i sfmadeblbhe saihgnabs bailhtaindde imf argmiddarcd®ceidindd s when
medi um of | and-recordi ng system and the infornmation
reeprdingingdibm sfggabsveereededi g $yet @Bhd portions.
Specifically, the polarity of wobble signals formed in

the oplncal resordling ardi gepwsdideletammp QS oOH-us, a circuit
recording systemis made mrror reverse of that forned

i ivthe toptdlcalg r esor dengrakly unodt i @plfoyvs the Gthelit for
recordi ng system Mre specifically, the physica

ddeeett dbngofwddie evobbbaafspeci ficgal tyisridsand Wekh it is
of starting direction of the wobble, that is, whether
tesired that a single recording and reproduction apparatus

accepts two types of optical disks, one being of the groove
recording system, and the other being of the land-recording
system, it is necessary to detect whether the portions to
be used for recording is the groove portions or the land
portions and to detect the wobble signal polarity for a
loaded optical disk, which results in a problem that a
longer time is required for start-up.

In order to resolve this problem, the present
inventors propose that the ©polarity obtained upon
reproducing the wobble signals is made the same in both of
the information recording medium of land-recording system
and the information recording medium of groove-recording
system. Specifically, the polarity of wobble signals
formed in the optical recording medium which employs one

recording system is made mirror reverse of that formed in
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wobbl e starts its first wobble deviation towards the
inner side or the outer side of the nedium in the

w@2we/1a414 he groove-recordi ng system i s rever SeECI/IrR00I 8338

wobbl e in the case of the | and-recordi ng system so

that the polarity of the wobbl &€ signals in the case of

the land-recording systemis nade to be the sane as

the polarity of the wobble signals in the case of the
groove-recordi ng system Herein, the phrase "the

webBl ecBEAFRS | rschirdénowoBbiéutlevivatichn eowdods t ibe other
i nner side of a nediunt neans that a starting point of

t Hecopb@bhe | sSywind oned Marg hespaaéfiostl lgf, t hehe physical
medi um (a position nearer to the center in the case of
addrskylor| atf vieh¢ owabpdsi t ispeathtiea Blwobblight and left of
anplitude is zero and the wobble starts fromthe
ssharthgopoliteasieshows | hhEi giolole, Thechahr ase, " tWteether the
wobbl e starts its first wobble deviation towards the

ouwbtkblsi dtaotsa irmedifliMs treais tdhaleai st boh | bgwpodst tak inner
the wobble is positioned at the outernost of the
neifldenoreltdtd veuter aspdsi biforthhenedite) wahbltthe case of the
anplitude is zero and the wobble starts fromthe
stacbvivagrpobntiing syewen nidi gevérseBotin othth&obble in the
wobbl es shown in Figs. 6 and 7 are nonotone wobbl es.
Teasago@nd haddr £5¢- i ¢ @rditid 08y by eWBK o MM Shhblarity of
Keyi ng) nodul ati on andHWWV ( Har noni ¢ Modul at ed Wave)

model wbbohe asegnplisonal t¥ei segeperated ahe-rBeording system
nonot one wobbl e. Thus, the present invention provides

aigethale f @b resorgdiangsunbbl &si iy npbilar i@l aBr the wobble
i nformation recording

signals in the case of the groove-recording system. Herein,
the phrase "the wobble starts its first wobble deviation
towards the inner side of a medium" means that a starting
point of the wobble is positioned at the innermost of the
medium (a position nearer to the center in the case of a
disk) relative to a position where a wobble amplitude is
zero and the wobble starts from the starting point as shown
in Fig. 6. The phrase "the wobble starts its first wobble
deviation towards the outer side of a medium" means that a
starting point of the wobble is positioned at the outermost
of the medium relative to a position where the wobble
amplitude is zero and the wobble starts‘from the starting
point as shown in Fig. 7. Both of the wobbles shown in

Figs. 6 and 7 are monotone wobbles. Timing and address

information by MSK (Minimum Shift Keying) modulation and
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medi um whi ch includes: selecting a recording system
and form ng a gui de groove havi ng wobbl e infornmation

wobesa9314 he wobbl e starts its first wobbl e deRCEIF2005/008838

towards the inner side of the nediumin the case where

the selected recording systemik a groove-recording

system or a guide groove having wobble information

wherein the wobble starts its first wobble deviation

towards the outer side of the nmediumin the case where
W@Wsei%@wi@cmua@t@ﬁst #aves anddwbateonr dimg optionally
system This is particularly applicable to an optica
diBROBRCHAber bRFAhtRA Mahokmmei wnbbierecor ded and
reproduced with a light. This nethod makes it possible

that tBeupel athe y rofesdig: woblvleatsiognabsooidebe a method for
i nformati on recordi ng nedi um of the groove-recording
syscentingt hokddree dsfohmbtobnt hef i ahorimiémtion recording
recordi ng nmedi um of the I and-recordi ng system

Asedidhnghicht bhsluwdéhod, an i nformation recording

medi um of groove-recording system wherein a wobble
startssélsctingtawobbbeddeyi aysoemt owagds the inner

side of the nmediumin a guide groove having wobbl e

i nf or ntBdroinganad aguidéor grbHO8 fE@@iﬂ@”QwHEEEHU1Qﬁformation
| and-recordi ng system wherein a wobble starts its

fivhsteabbl ehdeviraibh Do t ovards thesoukerssi dgopbi1thedeviation
medi umin a guide groove having wobbl e information can

beowit @ nelde Eﬂﬁéh661dbh©fpﬁﬁﬁﬂﬂkthMEthOﬂh@rgﬁégeﬁhére the
nmet hod for recordi ng wobbl e i nformati on of

neklécteyeretdfQLNGt 69Btem is a groove- recordlng system, or
a guide groove having wobble information wherein the wobble
starts its first wobble deviation towards the outer side of
the medium in the case where the selected recording system
is a land-recording system. This i1s particularly
applicable to an optical disk on and from which information
is recorded and reproduced with a light. This method makes
it possible that the polarity of the wobble signals of the
information recording medium of the groove-recording system
is the same as that of the information recording medium of
the land-recording system. According to this method, an
information recording medium of groove-recording system,
wherein a wobble starts its first wobble deviation towards
the inner side of the medium in a guide groove having

wobble information, and an information recording medium of

land-recording system, wherein a wobble starts its first
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recordi ng nmedi um having a plurality of recording
| ayers, which includes maki ng the wobbl e polarity that

w0 200da0|es ed fromall the recording |ayers to PET/iIe0s/008838

same, and a nmulti layer information recordi ng nmedi um

having a plurality of recording | ayers wherein wobbl e
information is recorded according to this nethod. In

such an information recordi ng nedium the wobble

starts its first wobble deviation towards the inner

sVoePbe fr¥iatier &ruerds the madiarmsida giideegnedven in a
havi ng wobbl e i nformation for each recording | ayer

deptAdi AHoereahrtoe diagbs§sivArohat heneaah becobditiged.

| ayer. Herein, the terns "a guide groove for a certain

recor dfpgthayer theeare sengt obveehbioguipdbngdasl igghtethod for
used for recording information on the certain

reeePEihigy | apbbland nispnoduicimgo fhe innd D ivetd @& f E 8fbrmation
the certain recording layer. Furthernore, the present

| AYePEdbng previltes Ravistdod forurekoryi Bg infosr@tiPN1ayers,
on and reproducing information froman information

rézbelli hgchedeanmekihbe theesenib lientesltd0ty WhEH is detected
i ncludes judging a tracking polarity peculiar to a

| Deetedal hf bhemreonrdéngr dayereedicumd patd i g4 | ¥nd a8 multi-
optical disk) , based on the resultwhether or not

wobe e information iwedetdioiednbaemwolbbi@i ANYitirality of
under a fixed tracking polarity. Further, the present

| Tesrtdong prieviedes aheeeondiwgoleng riepaduetian s drecorded

apparatus which is used for carrying out this nethod.
according to this method. In such an information recording
medium, the wobble starts its first wobble deviation
towards the inner side or the outer side of the medium in a
guide groove having wobble information for each recording
layer depending on a recording system of the each recording
layer. Herein, the terms "a guide groove for a certain
recording layer" means a groove for guiding a light used
for recording information on the certain recording layer
and reproducing the information from the certain recording
layer.

Furthermore, the present invention provides a method
for recording information on and reproducing information
from an information recording medium of the bresent
invention, which includes judging a tracking polarity

peculiar to a loaded information recording medium

(particularly, an optical disk), based on the result
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In these recordi ng and reproduction nmethod and
apparatus, the default of the tracking polarity may be

w@e@baorid y one for a groove-recordi ng system PEI/IR2005/008838

many optical disks conventionally enploy the
groove-recording system it may be considered that

many unspecified optical disks also enploy the
groove-recordi ng system For this reason, the default

of the tracking polarity is one for the

groeteeresr digly wykloben andoamdétient iioh débectequiren wobble
for detecting an optical disk of the groove-recording
sysgeml earlidesher t Ehxedhdrmgkine podatritiyme wnrthwer, the
unspecified optical disk is |oaded can be shortened.
Thresentventioen ivekes provioesi bhe teconiling heartd meeproduction
required for a recording and reproducti on apparatus to
stpdgraheswshbtk pel asetlyfof eachyopti oak thik method.
irrespective whether its recording systemis the

gr oovelnecdhdismg systamiorg t henHand apeeehditigrsyst€bhod and
Further, the recording systemof the information

raepadangs pedihem o felé tpresertha nveackohgcapobgrity may be
easily judged by detecting whether or not the wobble

i pfefentbdy oaeokiai nedgtootretbecorbbhg siv@nals wWheince many
tracking is carried out under a predeterm ned

popaicay. BRIHE DESARERTEONaOE y THEBRAW NE&2 Fh@oo¥el-$eBording
schematic view of an optical disk according to a first
espotement tohalh® epreespyildd et DN m&th @ uBshb8cBfied optical

schematic view of a | aser nmaster recordi ng apparat us

f @1 sps 0duGbN e ISt Ehe Ofg ity OPtd GG FKsystem. For this
reason, the default of the tracking polarity is one for the
groove-recording system and a detection time required for
detecting an optical disk of the groove-recording system
can be shorten, whereby the start time when the unspecified
optical disk is loaded can be shortened.

This invention makes it possible to omit the time
required for a recording and reproduction apparatus to
study the wobble polarity of each optical disk irrespective
whether its recording system is the groove-recording system
or the land recording system. Further, the recording
system of the information recording medium of the present
invention can be easily judged by detecting whether or not

the wobble information is obtained from the wobble signals

when tracking is carried out under a predetermined polarity.
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according to the first enbodi nent of the present
invention; Fig. 3 is a block diagramof a signa

WO epsaedes i on circuit of the optical di sk accordi/mpoesan0ss3s

the first enbodi nent of the present invention; Fig. 4

is a schematic view describing 1 groove polarity and a
tracking signal polarity of the optical disk according

to the first enbodi nent of the present invention; Fig.

5 is a schematic view of an optical disk accordlng to
aPBEEBnBESHABSBI KONt O8f THRe DBABSYGE i nvention; Fig. 6

is a schematic view show ng an exanpl e of,mobble of a

gui de §ioovelf oimedai nsahematdcmaview r edor dinng opedicam disk
of groove-recording system according to a nethod of

t hecprdéieat tonuefitirot; embddEmgnt7 oifs taes pltes@hitc ivivewtion;
showi ng an exanpl e of wobble of a guide groove forned

in an Fnfor fmison sebemdithg nidiwuprtodt lager eeer@in@ecording
system according to a nethod of the present

| appatabus Heoe, produgbngl 4 0 mastdihe dof &iRNCeptical disk
nunbers represent the follow ng el enents: 101 . .

. sabstdahe, ta02he firBECémﬁbﬂgméhk”bfl@Be-presengcinvention;

.overcoat, 104... UV curable resin |layer, 105

Sheet F2@1 3 iasew b2O2k . dilsigghin r&gubat &t gn203 reproduction
deflector 204. .. bean1expander 205. .. novable
omrcaitbench £2@6. optiRstier ,di, Q@&rdlngm HSOfthe first
209. . .formatter, 210 . . .objective lens, 301
.embbdﬂménﬂlék tﬁ@2presen@bhﬁﬁéh¥§oh$n3 303 .

.mrror,

Fig. 4 1is a schematic view describing a groove
polarity and a tracking signal polarity of the optical disk
according to the first embodiment of the present invention;

Fig. 5 1is a schematic view of an optical disk
according to a second embodiment of the present invention;

Fig. 6 is a schematic view showing an example of
wobble of a guide groove formed in an information recording
medium of groove-recording system, according to a method of
the present invention; and

Fig. 7 1is a schematic view showing an example of
wobble of a guide groove formed in an information recording
medium of land-recording system, according to a method of
the present invention.

Here, in Figs. 1 to 7, the reference numbers represent

the following elements:

101...substrate, 102...recording film, 103...overcoat,
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304 ...photodetector, 305, 306... preanplifiers,
307... differential anplifier, 308 . . .tracking

w@Reos0ow14 309. .. wobbl e detecting circuit, 501PCT/JP2005/008838

substrate, 502... second recording film 503 ..

intermedi ate |ayer, 504... firstlrecording film

505... WV curable resin layer, 506. ..PC sheet.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The

enbodi nents of the present invention are described
WLEOR - r eP¥r sligebile tws gt thavew, diabi ngBC EhReest 201...laser,
Enbodi nent) Fig. 1 shows a schematic view show ng a
c8Adtruétipbli ofganadptic303di.skeddeartdimg 20d .t.hdefar stxpander,
enbodi nent of the present invention. The optical disk

i RBPudemoaablbst r aed it@l, a eudrdi ng206l m 102nketeed 207,
on a surface of the substrate 101, an overcoat | ayer

1088f ormedrom,a sWwdace fofridiecamwcor d2hg. i bpjdébRiaed lens,
a sheet 105 bonded to the overcoat |ayer 103 through
afOaddhespuéchayerdits@4. BhE.subdtieattdvi0l liemisa 303...mirror,
substrate (or plate) which is fornmed byinjection

m8hdi. ngpantdoHascatgui de 3yrgovesoher ei npweblbeifiers, 307...
information is recorded on its surface where the
rdedfdiragtinlm 102aimplfidieed. The 39ghst.rateki@l has aircuit,
t hi ckness of about 1.1mm The recording film 102 may

beobornrdbbye for exeaptenga spidhiaatt met hodousi NG @xtrate,
organi c dye. The overcoat |ayer 103 may be forned of a

Ugoeur abkeonasi rrdddtr@liad hig€kngss eb3abouhtdmiediibe 1layer,
sheet 105 may be a
504...first recording film, 505...UV curable resin layer,

506...PC sheet.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The embodiments of the present invention are described

with reference to the attached drawings.

(First Embodiment)

Fig. 1 shows a schematic view showing a construction
of an optical disk according to the first embodiment of the
present invention. The optical disk includes a substrate
101, a recording film 102 formed on a surface of the
substrate 101, an overcoat layer 103 formed on a surface of
the recording film 102 and a sheet 105 bonded to the
overcoat layer 103 through an adhesive layer 104. The

substrate 101 is a substrate (or plate) which is formed by
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pol ycar bonat e sheet (PC sheet) having a thickness of
about 80mm, and it may be bonded to the overcoat

wo 2008109408 by t he adhesive | ayer 104 of a UV CRCHINI6005/008838

| ayer. A stanper gives the guide groove on the

substrate upon the injection noldling. That is, the

st anper corresponds to a nold of the guide groove. The
stanper may be produced using a naster that is

produced using a | aser nmaster recordi ng apparatus.
Figlegtiiona mechdimed i endi dveshew gigide consvect woarein wobble
the |l aser master recordi ng apparatus. Alight emtted

f Loframbitgbth Seuneedrad ien altassur2@de (whese the recording
wavel ength is 248nm is reflected on a mrror 207 and

i £81lintlddsity fermelfust @tei mubdstimgite riegul i ©r a2@Bickness of
The light is further reflected on a mrror 208 and

debbett &d 1byn.a defd ectarr 03y A Imthds mepebt, reebebeby, for
information to be recorded is generated in a formatter
269aapdei, ntx odpdad daut heectttbldeci©in@03n Thegsh agelsfe . The
of the |ight deflected by the deflector is adjusted in

acbeanvexpanget 204, mbocusedoknednoltj ectiweurens 2¥sin into
that is nounted in a novabl e optical bench 205, and

appl thdckaeadsmasteraBOft Acphot or esist draseteens may be a
applied to the surface of the master 206 which is

| poagtatednwickh shiket! i @t . shldhe: )masieing08 t8ikRhak8dor about
on a spindle. By changing the output polarity of the

foopm} t 6hd209, mhl be Bensidl eot @nhehangebhe RAYRICalos by the
direction of the
adhesive layer 104 of a UV curable layer.

A stampef gives the guide groove on the substrate upon
the injection molding. That is, the stamper corresponds to
a mold of the guide groove. The stamper may be produced
using a master that 1s produced using a laser master
recording apparatus.

Fig. 2 1is a schematic view showing a construction of
the laser master recording apparatus. A light emitted from
a light source that is a laser 201 (whose wavelength is
248nm) is reflected on a mirror 207 and its intensity is
adjusted in a light regulator 202. The light is further
reflected on a mirror 208 and deflected by a deflector 203.
At this moment, wobble information to be recorded is
generated 1in a formatter 209 and introduced in the

deflector 203. The diameter of the light deflected by the

deflector is adjusted in a beam expander 204, focused by an
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wobbl e recorded in the nmaster 206, that is, the
direction of the first wobble deviation (that is,

wobesheyd14 he wobbl e starts its first wobbl e deRCEIIF2005/008838

towards the inner side or the outer side of the disk)
Therefore, the method for redstdi ng wobbl e

informati on of the present invention can be carried

out by determ ning the recording systemof the optica

di sk to be produced, selecting the output polarity of

t bleJ eothuet dreras@dOorthidie det evomindatd obn a&ndmovable optical

produci ng the master by neans of this master recording

abpacht 285, antdpragghidieny ttches Stasiper 206m t Ai phowstresist has

and form ng the guide groove in the surface of the

sbhbshr app lisichgtbhitshest anpércel maddihei amadtoer ebOBEngeich is

frequency information which are used in order that a

r ecoadiagednditaprhadudtiight .ap@Eratmss syncho oniZesodated on a

| i near velocity, address information may be added to

t beimdbble i nformati on by m xi ng signals (STW Saw

Toot h Wbbl es) that are added whil e advanci ng or

del ayi Bg thenphage tofe autane ingdopbbe thequerg¥tter 209,
relative to the reference frequency and signals having

1i6 tiigrepokeenuencyo ofchiaheer efiee ens,/ firequensyetVbkn of the
M nimum Shift Keying) . In general, a Blu-ray Disc

enpbbys theogueavernecendi ngssyst ems,| rHAati €aSehet B rection
wobbl e starts its first wobble tomards the i nner side

obft BReMEdiruM wWidbdild Sevite MabblEnsE als5 PphethEri PAET wobble
side of the nmedium In

starts its first wobble deviation towards the inner side or
the outer side of the disk). Therefore, the method for
recording wobble information of the present invention can
be carried out by determining the recording system of the
optical disk to be produced, selecting the output polarity
of the formatter based on the determination, and producing
the master by means of this master recording apparatus, and
producing the stamper from this master, and forming the
guide groove in the surface of the substrate using this
stamper.

In addition to reference frequency information which
are used 1in order that a recording and reproduction
apparatus synchronizes a linear velocity, address
information may be added to the wobble information by

mixing signals (STW; Saw Tooth Wobbles) that are added

while advancing or delaying the phase of a wave having
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ot her words, the wobble starts at a point where the
wobbl e anpbunt (or an anplitude) is nmaxi mumon the

wo pvsnogiidde of the nmedi um Such a wobbl e i s asPGHaR03/008838

Fig. 6. As shown in Fig. 6 , in the case of the
groove-recordi ng system the stl#ting point of the

wobbl e is situated at the inner side of the nedium In

the first enbodi ment, the output characteristic of the
formatter 209 is set so that the wobble starts its

f dpybleobiderwmvdat Fehatower d® t heeoutediersirgee of refleency and
disk, that is, the wobble starts at the outer side of

t Bégdiadk, bendinderilng t hatmedi sfdéegkeraypl ops t e reference
| and-recordi ng system In other words, the out put
clizeqaoeerciystMEKof MtLhémugr Shtitfer K2@Anigs .set so that the
wobbl e starts at a point where the wobble anmount is

maxi muiinon geheradt,er =i delwfrdhe disk. Ehplwgbbl ¢he groove-
enpl oyed in the optical disk of |andrecording system

i geasrghayn systemy. 7 Inandthdthecabapt fipd nwobblichestarts its
wobbl e is situated at the outer side of the disk. Fig.

3 fehewswabblleckodbhagsathkon ntetrestiideg offr atkd n@gsiigngl That is,
and wobbl e signals in a recording and reproduction

appar aldlsod bhertsnmaatof thecaoididyy kEnéer et | @AeOmaicdhim.  In
reproducing information froma fabricated optica

doskerAwd reROWRHeN Wokp1e3 @rdightat ehl peigd QRed® the wobble
optical disk 301 is focused by an objective | ens 302

apsonat! e@reda®nanplt thge) 303 anskihen bAt RORUCEEhEA B8ide of

bi sect ed phot odet ector 304. The section (or dividing)

| ikhe h&dduBNOSEEdch a wobble is as shown in Fig. 6. As shown
in Fig. 6, in the case of the groove-recording system, the
starting point of the wobble is situated at the inner side
of the medium.

In the first embodiment, the output characteristic of
the formatter 209 1is set so that the wobble starts its
first wobble deviation towards the outer side of the disk,
that is, the wobble starts at the outer side of the disk,
considering that this disk employs the land-recording
system. In other words, the output characteristic of the
formatter 209 is set so that the wobble starts at a point
where the wobble amount is maximum on the outer side of the
disk. The wobble employed in the optical disk of land-
recording system is as shown in Fig. 7, and the start point

of the wobble is situated at the outer side of the disk.

Fig. 3 shows a block diagram for detecting tracking
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per pendi cul ar to novenent of a radial direction of the
optical disk. Qutputs of channels of the photodetector

wasase1anpl i fied by preanplifiers 305 and 30BCT/JP2005/008838

respectively, becone a differential signal in a

differential anplifier 307, andli¥he differentia

signal is input into a tracking circuit 308 and an

address detecting circuit 309. Fig. 4 shows the

rel ati onshi p between push-pull tracking error signals

cBi PBEpSnanAg Wobktlise granades pior t & onscOBingdahbe depndduct ion
portions (L) when a spot of the light used for
réEBﬁﬁﬂthan@tréﬁKDdGUmEDnOEraveceedlhbe Dufstengt dowve.on  and
A's shown in Fig. 4, the tracking error signals
chaRgedusingsihEoanatabhy fsbnusoifdatcivavetiobmtical disk. As
dependi ng the period of the guide groove. Although the
ephownsilgndlisy.betone zegbtatetfiiectedt emn ofn t&EL9EQOVEisk 301
portion and at the center of the land portion, the

| hel ifraisenl abyt ke gobyeettest ereriss GPROSMA® terftiBeted on a
inclination at the land center. The reproduced wobbl e

sihgnabs ane gedertaieed intididay ihegr po¥eceedt Bﬁolt%a@tector
purposefully and its polarity is the sane as that of

thedtrackiTie er sectsognal @r Theiei@igg) i n1tikQ case disposed
where a conventional master for an opt|cal di sk of

| pedpeeddedl ng Syst eBVeheusedot 0 Preduea1andPPEEEBN of the
di sk by, for exanple, a nothering nmethod so that a

poedetel nidher. i nformation is recorded in |and portions
and the optical disk is used as one of |and-recording

Outputs of channels of the photodetector 304 are
amplified by preamplifiers 305 and 306 respectively, become
a differential signal in a differential amplifier 307, and
the differential signal is input into a tracking circuit
308 and an address detecting circuit 309.

Fig. 4 shows the relationship between push-pull
tracking error signals corresponding to the groove portions
(G) and the land portions (L) when a spot of the light used
for recording and reproduction traverses the guide groove.
As shown in Fig. 4, the tracking error signals change as a
substantially. sinusoidal waveform depending the period of
the guide groove. Although the error signals become zero
at the center of the groove portion and at the center of
the land portion, the inclination at the groove center is
opposite to the inclination at the land center. The

reproduced wobble signals are generated by sifting the
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system the polarity of the reproduced wobbl e signals
is reversed. In the first enbodi nent, the wobble

WO ewonai4ng polarity is opposite to that, enpl oRerIr2005008838

medi um of groove-recording system For this reason,

even if the tracking polarity il$ adapted to the | and

portion, the wobble signals whose polarity is opposite

to the tracking polarity are obtained. A s a result,

the polarity of reproduced wobble signals fromthe

oprpedr disktbe tlead i pyrrendbdl h¥ntansecbbes podentiitoal is the
wth the polarity of those fromthe optical disk of
gpooeeapetcbrti nf shst emnckanpi eurot shenpilesent

invention, it mght be considered that a nethod for

rever sThgrbtvhepf ibhthwobbkeswrak pokaniveyptdpdaflheaster for
tracki ng-signal polarity for groove-recordi ng system
bgnnmeahscel disknmydnlanptrécerdingasyetemdisguaed to produce
reproducti on apparatus when recording information on

aad oppiodlicdngki hfor frati erafipdm, t hemophietahgdimekheld so that
| and-recordi ng system This nethod does not require

t hatprdie twobhireshapeofuatite liandreéesoddiing nsyséedi portions
reversal of the wobble shape for the groove-recording
systenthdlowpndrcalt haikkequencysdaandsof ohde ovobbk@d-recording
signals is significantly different fromthat of the

tsacking eheorpsignaty 6fhecfor reprbausever@bdidz anghals is
the latter is several tens kHz) , a nechani sm wherein

t heveebblie sigmakhandithe: t saekiingeBE] Ofth AL BE €recording
separately nmanaged using respective circuits designed

spethtiedl | ysf dpg@spact it that employed in a medium of

groove-recording system. For this reason, even 1if the
tracking polarity is adapted to the land portion, the
wobble signals whose polarity is opposite to the tracking
polarity are obtained. As a result, the polarity of
reproduced wobble signals from the optical disk of the
first embodiment becomes identical with the polarity of
those from the optical disk of groove-recording system.

In lieu Qf the present invention, it might be
considered that a method for reversing both of the wobble-
signal polarity and the tracking-signal polarity for
groove-recording system by means of a common amplifier in a
recording and reproduction apparatus when récording
information on and reproducing information from the optical
disk of land-recording system. This method does not

require that the wobble shape for the land-recording system
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signal s has an advantage that the property of the
recordi ng and reproduction apparatus is maintained

worns/1edsi | y conpared to a nechani sm whi ch r evRCHEP2007008838

polarities using the common anplifier. In the

following, a method and an appar/atus for recording
information in and reproducing information from an

opti cal disk wherein the wobble information is

recorded according to the nmethod of the present _
ih%eﬁEN@wsaihexbpthemwaﬁbﬂershmpdim@ﬁnmhéegtadyétm@eording
apparatus of the present invention is used with its

tsnekémg plbaevey, séhel direanugmaoy darat s i Bge SWSHBIE signals
and a land-recording system preferably for the
gtpovkgnietocdnhyysystrérmreiiert ranc ameantd ®nghe OPLh€Ring error
di sk of groove-recording systemis |oaded in the

retgnall g 6rice r efarroduct iien spparatuskmberghd the 1atter is
tracking polarity is set for the groove-recording

systera antiehsadiiixlg | & eaichiaed sautwié 81 AN tARPABB AL €signal
mechani sm_wobbl e information is detected from wobble
samghatise Ehaeﬁéthéedotn%Q@m@ﬂ(ﬂkéhgéﬁﬁkéfégytﬁéﬁﬁégg using
maybe preferably address information included in the

i eectt foOr Aol o asst §eedchasaci #fdsii¢ for Eespective
information fromwhich a |ocation on the di'sk can be
is&gﬁdléfﬂhs|iht£&W&ﬁ¥@§@ft@@t0@5é9§£o§é§5y°&fc%ﬂé §ecording

(Constant Linear Velocity) , the reference frequenc
srghal répyodeceebect ggpasathe “@%bl%dﬂﬂ%gfﬁgd(ﬁboy®eneasily

the wobble information is detected by setting the

- Idcagdd et ped as i hgchah i bhewdh eav el NGie polarities using

the common amplifier. In the following, a method and an
apparatus for recording information in and reproducing
information from an optical disk wherein the wobble
information is recorded according to the method of the
present invention.

The optical disk recording and reproduction apparatus
of the present invention is used with its tracking polarity
set for a groove-recording system and a land-recording
system, preferably for the groove-recording system. When a
conventional optical disk of groove-recording system is
loaded in the recording and reproduction apparatus wherein
the tracking polarity is set for the groove-recording
system and tracking is carried out with an appropriate
mechanism, wobble information is detected from wobble

signals. The detected information during this tracking may
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system the | oaded optical disk is identified as one
of groove-recordi ng system Wen the wobble

wo pfosnomtd on i s not detected, the tracking polBCT/iB2003008838

swi tched and the detection of wobble information is

carried out again. After switchithg, when the wobble
information is detected, the | oaded optical disk can

be identified as one of |and-recording system The

optical disk of the first enbodi nent can be identified
abeorrmnaplof hdddepecondiqmpadyistreminctovdding. it othhe wobble
| atter procedure. As described above, the nunber of
confionmbitons obrt henpiheki nghpobatietry sdra: t Hefiwohielited on  from
polarity is reduced by always detecting a wobble

pwhacht ya oloaatophi cal thekdualercarhebsareepdlidiiedy i nIn the
a recording and reproduction apparatus, whereby a

stask- of tEmeptsl asedutiesk upbHnClvadCogsthatoptinealr Velocity),
di sk. (Second Enbodinent)Fig. 5 is a schematic view

shbwi nge fieconsér uttequerndy arsiaptdlcamagi skeof datsetedd as the
enbodi nent. This disk has two recording filns. A

seobbder edarfdirig tfiiohm 502 Whdérch tise | ogabbdef uitiF@rmation is
froma laser light may be formed on a substrate 501

usiengcaadolgar £ttty byha $piarkioat getdwicky Thér the groove-
substrate 501 is produced in the sane manner as in the

f resbramhgdisietien, Netla adbddd espetdiat edl ayehn s5@3entified as

havi ng a gui de groove on its surface is stacked. The

guhde WPOV@roove-recording system. When the wobble
information is not detected, the tracking polarity is
switched and the detection of wobble information is carried
out again. After switching, when the wobble information is
detected, the loaded optical disk can be identified as one
of land-recording system.

The optical disk of the first embodiment can be
identified as one being of land-recording system according
to the latter procedure.

As described above, the number of combinations of the
tracking polarity and the wobble polarity is reduced by
always detecting a wobble polarity of an optical disk under
the same polarity in a recording and reproduction apparatus,
whereby a start-up time is reduced upon loading the optical

disk.

{(Second Embodiment)



formed in the internediate |ayer 503 is used to record
i nformati on on and reproduce information froma first
woemsnai4ng film504 that is |ocated near to theCT/aEe05/008838
light and it also nay be formed using a stanper which
is produced with a master. The ¥3rst recording film
504 whose nmai n conponent nay be a Te oxide filmmy be
formed on a surface of the internedi ate |ayer 503 by a
sputtering method. A polycarbonate sheet (PC sheet)
506 haViigg & ti cknesbenétabouwtiebbnhdveirhpndedoheti-ietion of
surface of the second recording film 504 through a W
cémabbgiresdi dikiyerr 30Seddmitdmisbdniest ACKIRIst B8sk has two
internedi ate | ayer 503 is described in Japanese Patent
Kokabrdiayd-Ojerny. Publi caldool Noec@B@8ng2Q3402 66> which is
that is incorporated herein by reference. In this
opocehbddiBigtidie feoar ding syst emightt e $eeRNdrormed on a
recording film502 is |and-recording system and the
regosdrage spstemsihdg hen forganiecardi ng fd | B 90448t method.
grooverecordi ng system Therefore, the wobble guide

gfiveveubstoatedsen thaprokeceebhes it adse idSnfdfSts in the
wobbl e devi ati on towards the outer side of the disk,

t frat st semibvb@i mebb| e ﬁéﬁt}saﬁtiﬁﬁérﬁééﬁétéi9§¥8£ 5he having a
di sk, in the substrate 501 where the second Tecording

fghie08rosviobaed .t viderdhe yobhkg gujyde Qﬂggriuiée groove

forned so that the mobble starts its first WO
deyimdd onnt ovaeE ds dtherdnelt Si dgyal t4es g}?g' umeghal, ocorg

is, the wobble starts at the inner side t he nedi um
| h fdemd i 6k MRl atgid a¥RL MR JOT W8 ok Sbn  from a first
recording film 504 that is located near to the laser light
and it also may be formed using a stamper which is produced
with a master. The first recording film 504 whose main
component may be a Te oxide film may be formed on a surface
of the intermediate layer 503 by a sputtering method. A
polycarbonate sheet (PC sheet) 506 having a thickness of
about 65um is bonded to the surface of the second recording
film 504 through a UV curable resin layer 505. A method
for stacking the intermediate layer 503 is described in
Japanese Patent Kokal (Laid-Open) Publication No. 2003-
203402 (A) that is incorporated herein by reference.

In this optical disk, the recording system of the
second recording film 502 is land-recording system, and the

recording system of the first recording film 504 is groove-

recording system. Therefore, the wobble guide groove is



recording film504. Each wobbl e gui de groove for each
recording layer is also fornmed by producing a nmaster

W@ bas/1egter m nes the shape of the gui de gr ooveP@u/iiR0e5/0083838
| aser master recording apparatus so as to record
wobbl e information in a predet &tined nmanner, and
formng the substrate 501 or the internedi ate |ayer
503 by neans of a stanper that is formed by the
master. This construction enables a two-|ayer optical
dfekmed beocobttdiated,thwhervwibbldre tsaeking pokariftites wobble
of both recording |ayers are different from each
otheiatwhhl éowheddettdet iong epolsirde yo Df thhednehkpl ekabf is, the
both recording | ayers are the sane. Also for this
opbbbak dssartsheat r ddid ngutelrar stideof ofachheecdt it Nng in  the
| ayer can be easily identified according to the
peobetuekef 601divheiragthehsagoad eptoealindi K 1af 502 is formed,
grooverecordi ng system from an optical disk of

5 | ahdieethedwopbdystemad tdrase ofs afseaeadsogtand the wobble
reproducti on apparatusas nenti oned above, in a manner

astdesser iibedfi.psconoeplicodevibhibhe thivastisenbediim@Rt. side of
Therefore, the start-up tinme is shortened by using

tbhe mptiioal, dhak asd aheeqeppilBgsandtkeproduet idher side of
apparatus which is provided with a nechani sm for

t tnekingiragh ihecendi ne teayridi ahes ;ageﬁeomrﬂ for the first
enbodi nent, the two-layer optical disk is described

whkebrhasgt woi 1eceindi.ng FRYer swhbese rRoIdi ggosyet efr each
are different fromeach other. O course, a
10 recording layer is also formed by producing a master that
determines the shape of the guide groove with a laser
master recording apparatus so as to record wobble
information in a predetermined manner, and forming the
substrate 501 or the intermediate layer 503 by means of a
15 stamper that is formed by the master.

This construction enables a two-layer optical disk to
be obtained, wherein the tracking polarities of both
recording layers are different from each other, while the
detecting polarity of the wobbles of both recording layers

20 are the same.

Also for this optical disk, the tracking polarity of
each recording layer can be easily identified according to
the procedure for distinguishing an optical disk of groove-

recording system from an optical disk of land-recording

25 system with use of a recording and reproduction apparatus
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simlar construction nmay be applied to an optical disk
wherein the recording systens of the first and the

w@emone4recordi ng | ayers are the sane. For exani/e2003008838

the case where the recording systens of the first and

t he second recording |ayers arellboth groove-recording

system the guide grooves are fornmed in the substrate

and the internediate | ayer so that wobbles start their

first wobble deviation towards the inner side of the

nedi eentheneklergbaresi nill s womRer uesi dasicsibppl ilcalomnection
to a multi-layer optical disk having nore than two

recohdihg Ifayets efibodimeatipl e Themedptriesalthei s ardviupg time is
four recording |ayers) . The optical disk having four

r ebortdengdl apersshag ahdentupiditdadn dhekeiemd andrecording and
portions or groove portions are used for recording in
eachroflutheéohowpmaacdndi nghiayelis. phueickbiwbth oa @¢hanism
be, for exanple, a construction wherein

gfopvergriave- gachyegroadengr éagedi.ng systens are

enpl oyed in the respective layers in this order from

the siHe ey $ocendaseboligbhipr theconsd+LUgydPNoptical disk
wher ei n groove- groove-groove-| andrecordi ng systens are

etrpl agedriibetih@hiespaaki ¥aol agebsdifgt hiaye@sd@hdscOMecording
the side near to a laser light. In the first

epbedefent aaad dhersesond RodidiRM , otherphysieal course, a
pol arity of the wobble is reversed on the optica

disshi 1Akt ecdiad t Metyioh henaRol BEI tapwlidde troepéﬁdl’cﬁ%jlcal disk
wobbl e signals can be reversed by changi ng a depth of

t fRegdi e tWO Mo i i SyePenst Be deRt hrofstt henguikde second
groove or the

recording layers are the same. For example, in the case
where the recording systems of the first and the second
recording layers are both groove-recording system, the
guide grooves are formed in the substrate and the
intermediate layer so that wobbles start their first wobble
deviation towards the inner side of the medium. Further, a
similar construction is applicable to a multi-layer optical
disk having more than two recording layers (for example, an
optical disk having four recording layers). The optical
disk having four recording layers has a combination wherein
land portions or groove portions are used for recording in
each of the four recording layers. The combination may be,
for example, a construction wherein groove-groove-groove-

groove-recording systems are employed in the respective

layers in this order from the side near to a laser light,
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refractive index of a material for the recording |ayer
may be adjusted so that difference between the optica

weaik/1bgngt h of a light reflected on a groove POT/ir2005/008838

and the optical path length of a light reflected on a

| and portPon 'S ﬁot | ess than 1222 and not greater than

I (I : a wavelength of a light used for recording and
reproduction) . A s described above, by recording

wobbl e i nformati on according to the present i nvention,
there & s &9nadvatdge t hwhedetiect i gnoobetheobeeoydoBge-land-
system of an optical disk (that is, detecting whether
tFRCopiinal suf Rmenpley smp lgec e edor di OgoSySi €M Dhyers in
a |l and-recordi ng system can be easily made, and

tHekeferder heret athe upidé neegantbea shasé enedgHpon

| oadi ng the optical disk into the recording and

repr oduetiion &ppsir atmisod Then pr&senthé nyeBbha@Ne£BH3PnENt, the
applied to various recordabl e disks, such as a BD-R, a

BORE; 1ce DVDs Rar dind af DYBeRWObENe [iseSeitfe ddWeYh OFh dBY ot 5 cal
be preferably applicable to the BD-R on and from

whi Dhi nfZorreatriadni vesl y e cietelgsh Bael @6 00Ee drdbEHddced wobble
| aser beam having a wavel ength in a blue-violet region
(SBi I cakhypeabaute 0aNMy . cRABgTBLNQH 4651562 BT guige
wobbl e information of the present invention is

chrarcact.er i 2edthhs t Bad, t BRepakditht Y rofr HMORR 18 groove or the
information is nmade to be the sanme irrespective of the

rescioredi thigyes Yist IR (Sf g4 0RYEeEEE0r ?b?fg_t%StreéEoQgii%gq layer may
| andrecordi ng systen) of an information recordin

medi atijusted so that difference between the optical path
length of a light reflected on a groove portion and the
optical path length of a light reflected on a land portion
is not less than A/2 and not greater than A (A: a

wavelength of a light used for recording and reproduction) .

As described above, by recording wobble information

. according to the present invention, there is an advantage

that detection of the recording system of an optical disk
(that 1is, detecting whether the optical disk employs a
groove-recording system or a land-recording system) can be
easily made, and therefore the start-up time can be
shortened upon loading the optical disk into the recording
and reproduction apparatus. The present invention can be
applied to various recordable disks, such as a BD-R, a BD-
RE, a DVD-R, and a DVD-RW. The present invention may be

preferably applicable to the BD-R on and from which
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Therefore, the present invention is advantageously
applied particularly to an information recording

wore@bsaem4as t o which both recordi ng systens ar ePEl/iRe0EA08338

(that is, coexisting) according to a specification (or

a standard) . Further, the metRed and apparatus for
recordi ng and reproducing information of the present

i nvention using the optical disk of the present

i nvention enploys a specific procedure and thereby
maREernatpossiild erecordeldicenther ¢waetiwred hwitbcor diager beam
and reproduction apparatus which | oad is added until

t hevappapatasreleagtlf iigs 3 helvecvidiay sgsgtiem dispeled fically,
i nformation recording nedium A s a result, the

r ebonti AQS5ang.r epr oducti on nmet hod and appar at us

wherein the tine required for start-up is reduced can

be realChzeduGitAldBIdr. Feoetdidgf orobkdeor dnfigrmahbbe of the
i nformati on of an information recordi ng nmedi um whi ch
cprpseges inseheédbinng sa dhecordiawg syst o tlhad taenppdaaity of
gui de groove havi ng wobbl e i nformation wherein the
wabbbeestiarfiosmattsd obi risd maddl eoddyd atli®nsiosat dseckpective of
i nner side of the nediumin the case where the
sehectredoreg agdisie teys t @M dBo v g DOYEr A BEHr 8/88em or a land-
system or a guide groove having wobbl e i nformation
wheeeiraihge wobbka)st aft Saht s ihifbghatabhl e rdeviratiingn medium.
towards the outer side of the nmediumin the case where

t haeselreeted thec iR 1Sysi et Sord £ anddveeekdicbésly applied
system

particularly to an information recording medium as to which
both recording systems are allowed (that is, coexisting)
according to a specification (or a standard).

Further, the method and apparatus for recording and
reproducing information of the present invention using the
optical disk of the present invention .employs a specific
procedure and thereby makes it possible to reduce the load
on the recording and reproduction apparatus which load is
added until the apparatus identifies the recording system
of the information recording medium. As a result, the
recording and reproduction method and apparatus wherein the

time required for start-up is reduced can be realized.
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2 . The nethod according to claim1l , wherein the
i nformati on recordi ng nedium has a plurality of

wo ewonai4ng | ayers, the sel ection of the recor dPemJIP2005/008838

systemis nade for each recording |ayer, and the guide
groove having wobble informatiea is forned for each
recordi ng | ayer based on the sel ected recording
system 3 . An information recordi ng nmedi um of
grooverecordi ng system wherein a wobble starts its
first wobbl e deviation towargdsaitMe | nner side of the
medi umin a gui de groove having wobble information. 4

The information recordi ng medi um according to claim
3, whichis a wite-once recording nedium5 . An

InfornntlonArﬁ%@h@@uk&@df@aaPalﬁ@n%o%%q%f%ﬂﬁbfﬁgﬂﬁﬂl of an
wherein a wobble starts its first wobble deviation

tPM@éQﬁaEb@n°Hé§6r§i§§ ﬁédiﬁﬁ ﬂﬁﬁanEFﬂ?ﬁlgHqu groove
havi ng wobbl e I nformation . The in mat i on

recor di ng n@@ieEtéﬁgogdkgaokalﬁbaggg%em7w@ ghis a

w'ite-once recordlng medi um ormati on

recording n?gkﬁfhgcgoﬁﬁﬁ@%M$%ﬁ§§ﬂrﬁé%ln LELPe @ Sinformation

recordlng ayer conprises an or

e?@gn!stﬁgrn@gb Yed §g£9t§oa£tgptgggs Fe deylatlon

ormat1 on recordi ng nmedl um conprising a p ura

@8@59&99&@%@&&1@@; 32 D& AG) AL LY, UPRNS. yinere the

r épr oduci ng wo rmation i's sHe"For Ca

selected recording system is a groove-recording system, or
a guilde groove having wobble information wherein the wobble
starts its first wobble deviation towards the outer side of
the medium in the case where the selected recording system
is a land-recording system.

2. The method according to c¢laim 1, wherein the
information recording medium has a plurality of recording
layers, the selection of the recording system is made for
each recording layer, and the guide groove having wobble
information is formed for each recording layer based on the
selected recording system.

3. An information recording medium of groove-
recording system, wherein a wobble starts its first wobble
deviation towards the inner side of the medium in a guide
groove having wobble information.

4, The information recording medium according to

claim 3, which is a write-once recording medium.
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recording layers irrespective of recording system of
each recording layer. 9 . The information recording

wore@saed4according to claim8 , which conpri sesPC@P2005/0083838

recording layers, and on and frominformation is

recorded or reproduced with a lzsser |ight, wherein a
first recording layer that is near to the laser Iight
is of groove-recording systemand a wobble starts its
first wobble deviation towards the inner side of.the

medi undin aafgr 9a¥ermnavipg B@bbk@ih@fﬁéﬁﬁhhpeffQ%nﬁh§ecording
first recording |layer, and a second recording |ayer

tBastés, f ahekeom bhedmaser Jiits i st9f i apd- ;6681 dI Rlviation
system and a wobble starts its first wobble deviation
t YREHast hheooubgEskde iQfe t B MBM UMLHALR O, P0%e g??ivcﬁl%g groove
wobbl e i nformation for the second recording | ayer. .

TH@viﬂ%OWBBbiQniﬁ§89ﬁQ£DSnUEdiU”1aCCOVding to claim8
, Which conprises two recording |layers, and on and

f rom vbi ch tREOT kS Afat So AL, T eRIAdHEed W,

a laser light, wherein the two recording layers are’o
O DRYR- & £CRK AT SY st @me@doﬂcwgksrg&ﬁgt ﬁ?ﬁﬁﬁmf. i rst
wobbl e devi ati on towards theflnner_5| ? f ﬁ medi um
in a oove Vi n | .
recorg?hg |2€§r.ﬂ%ﬁ. % ﬁg% 0 %ﬁ%%% rg%ﬁgﬁ&l according  to
' tton repro - 0 on.from an, .
S o ?@%%?%?nggge%.@é%%%?eL %i&%{sm e t?llm which
' i ' t .hod_accor,di,n 0 .
FRERLOL A, bEaaniE] Mo T e WEERER " BY & spin-coat

I ch conprises” detecting

ing to

method.

8. An information recording medium comprising a
plurality of recording layers, wherein a wobble polarity
upon reproducing wobble information is the same for all the
recording layers irrespective of recording system of each
recording layer.

9. The information recording medium according to
claim 8, which comprises two recording layers, and on and
from information is recorded or reproduced with a laser
light, wherein a first recording layer that is near to the
laser light is of groove-recording system and a wobble
starts its first wobble deviation towards the inner side of
the medium in a groove having wobble information for the
first recording layer, and a second recording layer that is
far from the laser light is of land-recording system and a

wobble starts its first wobble deviation towards the outer
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recordi ng systemof the mediumis groove-recording
systemor | and-recording system by tracking previously

w@2panev4of a gui de groove and detecting the wobwi/aP2005/008838

information to be detected fromthe part of the guide

groove, and in the case where tdf wobble information

is not detected, reversing a tracking polarity to

detect the wobble information. 12. The nethod

according to claim11l, wherein the information

r etdediofy thesli medhas arplar gkhbbyeofhaweiaay divbigblayeéhFormation
and said previous tracking is carried our for each

r écor dhegskayrs secasdiagdenget .whether the recording
system of each recording |ayer is groove-recording

systenmiot | @nd- r esosehagioy st esedddidde meihesdl according to
according to claim1ll, wherein the wobble information

t e1bemdel, eGlradt ScafleFr £58s i Bli0r FRlHoeinkAd - 1he- Bt H9d on and
according to claim11l, wherein the information

r eeendivit dredi HAbkRa® 1 BRI 16N eBaRdehr AR Wil oduced with a
information is recorded and reproduced at a constant

| ipear Velget!y iktMin Kk t hayywohhd & dff Matd A4 0 are  of

be detected is synchronizing signal for maintaining

teobi-Beabc¥elioait YsgeRshaning 15 Thaywet had Accordifdd £irst

to claim1l, whefein"the tracking is initiated setting

t fi6pbLaCKEYY aRILAN itllrahRfs HIROUGTHECOL NG, BYEHEMedfum in a
A recording and reproduction apparatus for recording
| gtob¥B h99i A8 RBHLAEPLA%UERAY1bAT SEIBLLAR TeeWrding 1ayer.
1i. A method for recording information on and
reproducing information from an information recording
medium wherein wobble information is recorded by the method
according to claim 1, which comprises detecting whether
recording system of the medium i1s groove-recording system
or land-recording system by tracking previously a part of a
guide groove and detecting the wobble information to be
detected from the part of the guide groove, and in the case
where the wobble information is not detected, reversing a
tracking polarity to detect the wobble information.

12. The method according to c¢laim 11, wherein the
information recording medium has a plurality of recording
layers and said previous tracking is carried our for each
recording layer so as to detect whether the recording
system of each recording layer is groove-recording system

or land-recording system.
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an information recordi ng nedi um wherei n wobbl e
information is recorded by the nethod according to

W@Lb@bml14 which conprises a nechani smfor traPKi/oRpoes/0083838

part of a guide groove, the mechani sm detecting

whet her recordi ng systemof theediumis

groove-recordi ng systemor |and-recording system by
detecting the wobble information to be detected from

the part of the guide groove, and in the case where

t he wobbl.e Thtorm@ithed ascoeidiget eedbedldigvensiNgwilerein the
tracking polarity to detect the wobble infornmation.

lwobbhe apparabisoaceor dendetectled MslBddwReizeiihiditation.
i nformati on recordi ng nmediumhas a plurality of

recordigg | ayer smékb@aiadJBeaR SHbpPrEM Qushy ,Cafkiéesin the
out trackingfor each recording |ayer to detect whether

t he rberatdbAY reyohr@ngf reatifm ecor 4ingal@¥ebni Snd from which
groove-recordi ng systemor |and-recordi ng system 18.

Tmﬁfe@aavc%ﬁs iace@edir-agdt anel derifucaiene i ®istant linear
wobbl e information to be detected is address

'QEQB@EE?OWCI%Q Theq apRar ks 13 Al A Atk 1 10:f! 8BbMplb.detected
wherein fhe infornation recording mediumis a nedi um

on saR¢ntHeRLWRE Gl %@%ﬁ%ﬁa%bgnma§nE%§%ﬁ%%dt%@gllnear[¥e10c1ty

reproduced at a constant linear velocity (CLV) and t
ggggabgfornatlon to be detected is synchroni zing
signal for maintaining the linear velocity constant

20. Thg sapPafal Use ACeer IR .10l akm 16ia WheReiN iflercin tne

tracklng isTinitiated setting the tracking polarity
f%&acklng' is initiated setting the tracking polarity for

groove-recording system.

16. A recording and reproduction apparatus for
recording information on and reproducing information from
an information recording medium wherein wobble information
is recorded by the method according to claim 1, which
comprises a mechanism for tracking a part of a guide groove,

the mechanism detecting whether recording system
of the medium is groove-recording system or land-recording
system by detecting the wobble information to be detected
from the part of the guide groove, and in the case where
the wobble information is mnot detected, reversing a
tracking polarity to detect the wobble information.

17. The apparatus according to claim 16, wherein the
information recording medium has a plurality of recording

layers and saild mechanism previously carries out tracking
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for each recording layer to detect whether the recording
system of each recording layer 1is groove-recording system
or land-recording system.

18. The apparatus according to claim 16, wherein the
wobble information to be detected is address information.

19. The apparatus according to claim 16, wherein the
information recording medium is a medium on and from which
information is recorded and reproduced at a constant linear
velocity (CLV), and the wobble information to be detected
is synchronizing signal for maintaining the linear velocity
constant.

20. The apparatus according to claim 16, wherein the
tracking is initiated setting the tracking polarity for

groove-recording system.



