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WG) 2011 /70'1414 PCT/.CP200S/1108833 DISCRIPTION WORRIE

wo 20NFRGMATION RECORDING METHOD, INFORMATION RECORDYNGS38
AND RECORDING AND REPRODUCTION METHOD AND APPARATUS
THEREOF TECHNICAL FIELD The present invention is related to a
method for recording wobble information of an information recording
medium, such as an optical disk so that a polarity of 10 detected wobble
info motion- is the same irrespective of recording system, and an
information recording medium Wheréir the"Wdbble information is recorded
according to the method. Further, the present invention is related to a
method and apparatus for recording and reproducing 15 information
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demand for D-R/RW/RAM has been increased since a DVD recorder

has widely prevailed for recording TV broadcasts. 2 guide c.roo;r;e: is

provided in. these optical disks and reference signals for synchronizing a
Threat velgeity upon, recording and reproducing and optional address

information 25 signals are recorded in these optical disks by "wobble" WO

2005/109414 ve'dZdP2006/00883811 ; i'e7 swhishate ameanderoffifed Tor

guide cro;,ve. A e . rting and reproduction appa atus for such W) Optd ,
rE0bE Ny eqtdrals aht FegEGHUcS! infdrmation By Clete Cicdithé ©cording

wobble signals adjust the linear velocity and Atectirg 5 ite address igthe - _
dbiFESs iIfEfRat-oR is HtldetibtRE toptitaF Hiske of the'above optital ™+ =Y ©*

disks, the DV-FAN. employs a recording system (or aggcojrcjjg%éncg}dcq)ive of
AgtieR Teal, n B Affed BT TAN & rdove Srecording System according to |

recording system, and an information recording medium
wherein the wobble information is recorded according to the
method. Further, the present invention is related to a
method and apparatus for recording and reproducling

information using the information recording medium.

BACKGROUND OF THE INVENTION

Conventionally, CD-R/RW or DVD-R/RW/REM 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"”



10

15

20

which recording and reproduction of information are carried 10 out or both

wo 200k/and portions (that are faces far from a light used for recesding-andoossss

reproduction) and the groove portions (that are faces near to the __gh) of
the guide groove, and al- the other opt<ca.]. disks employ a groove
recording system according to which the recording and 15 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.
° Ré&ently, i opticaldisk whosB¥echrding dénsityis higheftharfthieDvD
Vggglp Eggevelgpeg. Ir_]ﬁge,neral., 20 information is recorded on and L
" Feproduced from the opticaldisk BY af ifcidént fight forrecdtding and optical
a feproduycti hich Light passes through a transparent layer which may
N b%q’ca%%é %gd;g"sé S?L%ratle?& ﬁeg I'tjh{:rc%l{%)wes“sp %1@ tlhzgashjbg%}atg%ihrgﬁé A Which “he

wihe light forrecording and;repro aucti.on 23 passes.is 0.6mn fgﬁg‘eiﬁ%%mq
The study has been mate for WO 2110:)1109-114 1'C'.6"/,fP2005/OIIRft38 ~ ~
tiethefatins A1CFOEIC - acdhle=shb CrlardCl-a)8hLrt.e Labout o ¢
0.1mm and thereby using a light with a short wavelength VoT recording
o@ndaeeproduiction. As @irestiltea relcordable Biu-d=a-y Bise {ED) has-begnr-ram
develops rd. i he case the e hl of rl: sub at this- such as 0. iron, P. dif ficu:i
enro form the Yaider gioavesiy theesheet having ecthickness of-@dmnmwandh may
_ to form_the recording layer on its surface. For this reason, an approach
Dfor prodiféing the Elatray bistris avade wissrelitthedl Osguidegroovedsding to
formed in a substrate of a ?m thickness which is to he positioned at the
Wiitfe(rddrSidey that R HotiiFadRISF Wit he ighttéridesiding ange carried
og¥n%¥mgg*h of 1 i that £ f
) £ f land portions (that are faces far from a

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 generai,
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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and the recording layer is formed on the guide groove followed by forming

WO g,@qy@mI@yer of a 0.Imm thickness. this case, the light for regg??llrg,gogr}g(m%
nt

reproducing is applied from the side of the cover layer. Whe

recording layer is formed htr sputtering a3 material for recording layer onto

the surface of the rear- side substrate, the recording layer car be

deposited and 20 formed so that the thickness of the recording layer in the

groove portlons (the top surface of the guide groove) is almost the same

as thatin the' ldhd gottions(the bttt SSurface of thesgiide groovy).owed anou s

é rlrllnggeago erilaver side where the Light for recording and reproducing is
fapp 64 “Thet&fora in this Cdsé, the portiBhs Pt-fat WO Z00BAIo9 At th for

0 8 38 wh hi4 vene aly h~-~ . ul)care nortiol
oSy 549% % oo A &thod 16rd / ;7" ah or piciahee Blu-

cO--c 0,aa.nnd:r_ coon g,n> re,, m

Jg%xlgjﬁgl"&gvga@eg'b&p%éq@l ¢, C, 1rr Lomming the re

-.aver . For example, Japanese P=ten 1{ 1=fl- (Ld-~Dhpen) Publ.i. i.catior

No. ? @ D310 122 4] Ti)describes _for L L Drodugine a write-0

S

optical disk which includes 20.'m n the recording laver hr applylngkfﬁé‘“at
orGalliGdye orethe 201 tear-side substrate @yltggl_,splﬁgco%m{gthggg quide
and then forming _he cover iayer However accc.rdinc to tai- sr..ir coat =~
Wiethd, the drganicidye =réfeventyally depeitriesstheo grooveRROHONS: o £o

(concaved portlC- s! o= the Substrate, As cl
the recording laver on its surface. For this reason, an

is

approach for producing the Blu-ray Disc is made wherein the
guide groove is formed in a substrate of a 1.1 mm thickness
which is to be positioned at the side (rear side) that is
not lrradiated with the light for recor ~ding and reproducing
and the recording layer is formed on the guide groove
followed by forming a cover layer of a O0.lmm thickness. Tn
this case, the light 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 laver onto the surface of the regr-
side substrate, the recording laver can be deposited aﬁd
formed so that the thickness of the recording layer in the
groove portions (the top surface of the guide groove) is

almost th

D

same as that in the land portions (the bottom
surrface of the guide groove) viewed from the cover layer
side where the light for recording and reproducing

applied. Therefore, in this case, the portions that
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result, .lle recording '_.1 ~i €™, is =D-med thickly -n 7-he ian~:! -J portions

wo whenvigwed- rroir. she Cover layer S1d:_. tlel'e=ore, since the recording

Im s easily formed inthe _1_ a.,.zd portAor-, s; ill this casé, t'id 20057008835

preferable ~- that the _ land Portions are used for recording ' and

reproduction. 2r S7TJIM7\C"i y OF -THE I1\TVENTIOJ,,1 As described

above, an appropriate record no, system a amends on the match for _r,

ling the However, when; . aciiin ¢ i conducted pt)sh pu.-= method,

“--racking cnartfer tiés obtained whenalisl-11Q thediroove pcey, ohs asthe . ..

Jecording 1 aver S WO 2005/10941:8 PCT/J142005/008838 b ~__:; o
icsvt7en. PECTRIP d | I ft-idlForY eheo@r tording  &Vei +k~.aTed  for
== D 'D 1 si.r_als obtdIn- eproduced c1 Cna.._5 when r oro C.1Jciiiq

iﬁg%c%?}rggeaﬁd_ip :lgcfé detb%}“‘a:l on, :1.f3reversar .5 cry wobble

pals ob@p&geirj/re@rrgggged finals .en, eprod king ten - =signals recorded
“r-'_ne and portions. - 15 d method for “applying an organic dye

by a spin-coat method as a method for forming the recording
layer. For example, Japanese Patent Kokai (Laid~Open)
Publication ©No. 2003-109246 (n) describes a method for
producing a write-once optical disk which includes forming
the recording layer by applying the organic dye on the
rear-side 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 laver side. Therefore
= -~y
Since the recording film is easily formed in the land
portions in this Case, 1t i1s preferable that the land

portions are used for ordi j
1 used for recording and reproduction.

SUMMARY OF THE, INVENTION
2 . o
s described above, an appropriate recording system
depends on the method for forming +the recording film
However, when Ctracking i1s conducted by, for example
ol . R i — f a

push-pull t fracking ch= ; o
g pusl method, tracking characteristics obtained when

.

f
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i.n. a ecordii g and reprod-ucti.on aXpparat:us a c' rcu.it for tracking is
I -1.% separa.-ec from a circuit for detecting wobble sgals.r .no
wo %&ﬁgggéﬁ wh n _v 1-0 desired that a Single recording and YeproReEaiEHss38
appa_aUliS accepttwo tToes of optical disks, one being o= the Groove
recording stem, and the other being of the iann 1 cor.fi nC' Sys rem, it is.
necessary to detect whether. the portions to be use 6 for reccrdino is t~"e
groove portions or the land portions and to detect the wobDJi S'cmal

oolari-S7 or ¢ loadéw opticaldisk, which resultsdr, a problem.-blemthat. .

a Iong%{,,time is required for start-up. In order resolve this prob_em, the

presen
égpgrggggigg the wobble signals -'s made the same in both of the

‘iYent6réproposé tha - te polarity obtamedupons 2Qobble o1 gnals

information rec, dfp metict farid-fEcording’systemeand dhe informersios i gnz 1

reco,.chna j_ml,gediLl_Jhme of groove-recor~ing system. SpecificaJ-- the Y,

polarity c= -wobble signals“s f afied in“T&° o i | reesiing med: ' lewhichar ity

©Mrozs,E' 4 a ardi g.sysem }159 rgwade i nor reverse of that c¢>>red in
\'YO 2005/10Q414 PCT JP28u%fd§§§%

ﬂd®E@me@ﬂbe€%£nsignals recorded in the land portions.

t00 opt =P L FEEGrOACTIREW" when

In a recordi I repr ]
ding and reproduction apparatus, a circuit

for tracking is generally separated from a circuit for

. T 1 7 K =T o A
detecting wobble signals. For this reason, when it

s

desired that a single recording and reproduction apparatus

accepts two types of optical disks, one being of the groove

Tecording system, and the other being of the land-recordinc
J oI e coraing

system, it is necessary to detect whether the portions to

be used © recordi i tl r '
for recording is the groove portions or the landg

rortions and to detect the wobble signal polarity for
loaded optical disk, which results in a problem that

longer time is required for start-up.

a

a

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 systen

and the information recording medium of groove-recording

system. Specifically, the polarity of wobble signals

formed j ] tical rdi 1ed hi
d in the optical recording medium which emplovs one

Tecording system is made mirror reverse of that formed in



10

20

rec ra....ng ,S i-.en. More specifically, e -, '~: ~ r.l ysical direction of toe
wo Webhleec-r calll;, right and le Ft OT' ,_ng .r.:J "tiun,_ the wou}; e, t1.-i

i vgﬁgiijzfthe 30bLeata_sits A-srwo :b_e r evia=Loll toAIHETHETHAZRS
side or the Outer side of the medium) arcthe case of T groove---ecordi.lc
system _ stela as reversed in the wobble in the case of the land-recording
sys'_m so ., ~ that the polarity of the wobble signa s in the case of the
.land-recording system: 10 is made to be the same as the polari'-v of the
‘wobblelsighals in tie-caseé. of the'groove-recdrding system dHerein,ithe ey
l%h!&%% ‘the wobble starts its first wobble deviation towards -=he inner

Side of 4 MediuM ihatns that d'Stafting Poritiof thie Wobble ispesitiongd s a1
-atthe innermost of Me 15 medium (a po,s].tion nearer to the cent..er in

fhe case e a dsk) e ativé 154 positioh Where a3wdbble arplitudeiszeie 7t of
<and-the wobpl statts from the starting point as shown in Fig. 6. The
phrag;ﬂ"\t%e v%gﬁblé stasits .. _<Hirst vw\;/% Sble® deviation towards'the Butsr  the

wside of amedium" means thata 20;starting po.1n of .. ihe wobbleis
positioned at the outermost of the rﬁedii]r.%él%@é 10 a position Wheré the 21

swabble ramplitude is zero-ang thg w ar the starting as
shown in Fig. 1. Both of the Wobblesogﬁgvﬁﬁmﬁéi%?ggﬁd are nonc ©T the
gioneeewor bordi-mingsanal @ddress 25dafosmation, by-MS1. (T, tn. "l fhe
m Shift Keying) modulation and. WO 20051109-414 '
CPET/IP2005E00%838 HM(irbiizali WaediktecdNa faredulaiQlL 0 2 i-; + v of
Incorporated into the monotone wobb le. -
the wobble signals in the case of the land-recording system

1s made to be the same as the polarity of the wobble
signals in the case of the groove-recording svstem Herein

= Y . Al
the phrase "the wobble starts its first wobble deviation

towar + ' Ld 11 [
ards the inner side of a medium" means that a starting

Fh

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 rosition 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

bl

E}i o ~ 3 ~ 3 : .
+gs. © and 7 are monotone wobbles. Timing and address

inrormation by MSK (Minimum Shift Keying) modulation and



Thus, the Present invention provides a method for rd_. g wobble i. f
wo 2@atlgi ;3 m.eclum which includes: selecting a recording sysﬁgm‘,m% 004838

forming a guide groove having wobble information wherein the \NOB ) (e )
starts its first v, rohr,-_e . deviation towards the inner side of the medium

in the case where the 10 selected recording system is a groove-recording
system, or a guide groove having wobble information wherein the wobble
(glarts its first wobble deviation towards the outer side of the medium. in

& casewhere the ¥eletted rétording systétca land:recording systemonai 1y

;This is parniculaf 1v7 15 applicable to an optical disk on and from which
information s recorded and FEPrOduEEd Witk A light. This method makes

it possible_that polarity. of the wobble signals of the information ~
recorgigg? ?ﬁedi%?r%of ﬁi&e‘%‘)riﬁ\?e-rjélcq:?)frC ilntgL%ngsteﬁﬁ‘iyié%‘é%e &s thatepd Ifor
rthe-information recording medium of, 20 the land-recording system.
Accorﬁ%ﬁoﬁﬁ?ﬁ]ethﬁﬁﬁﬁf&%&ﬁoné recording %Léaﬁf%ﬁlgf‘o“ recording
mgrODYR-resording systems wherein a wobble starts its first wobble

deviau_or towards the inner side .:":e medium - in ¢ guide groove having
wobbles Informa dons and @nrinformatiopeggrding medium of 25

land-recording system. wherein wobb' e Stas , - WO 2005/'199414

PCTL2005700'183 wobbles yiffirbtbow 0.b.8QWig-".-Go1981dC of WS a1 o

IfOHCSCI 117 a guide '] cove h _ng w>bL_e information can be obtained.
WEGHRER thé BiS eSBHIHATT ef8XCi p 0¥ 7..d Pit-@fe . #0BH0:  deviation
T_recorc;lq,R'ng(,:.)Ie _nfor at ~iri of r__ lIU_ti--1a. infolmallon lecord;_i d me
LBWﬁﬁa§mgqﬁaﬁﬂH§6f51ae of the medium in the case where the

o

1 e o~ y~ “ - o 5

10 selected recording system is a groove-recording system, or
& guide groove having wobble information wherein the wobble
e ol 4 ! . b
Starts its first wobble deviation towards the outer side of

the medium in the case where the selected recording system

i

i1s a land-recording systen. This is  particularlv

c . , , A
15 applicable to an optical disk on and from which information
15 recorded and reproduced with = light. This method makes

it possible that the polarity of the wobble signals of the
information recording medium of the groove-recording system
1s the same as that of the information recording medium of
20 the land-recording system. According to this nethod, an
information recording medium of groove-recording Asystem,
wherein a wobble starts its first wobble deviation towards
the inner side of the medium 1in a guide groove having

2 Sy ey } . J 3 b s
wobble information, and an information recording medium of

o
62

ey ) 4 3 1 b
land-recording system, wherein z wobble starts its first

j
C 1 LTST

b
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_uccrding ye_rs, which includes maki | she wobble polarity _rir: iL ,a

wo testadofrom all the recording layers to be _:he same, and a 'pﬂtjir’lﬁﬁy%/rnwx3x
D W C

information recording medium having a plurality of cording layers whervin
woble information onm,a_io-LL is recorded 10 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
Vg;&qg)ql}-:lgro(gyg;4h_}aﬁy,in(g;;lnwgb‘bIt;;‘ information for each recording laver
depending on & récording'$ystem of the Bakh Fecording o3 layee. Hereinim 1,
he arms,” ide groove icr to.certain recording layer" means a groove
Cigor géid%ggégl%h?ﬁ%sfé%j“?orvfgcgc%)rg?nglﬁﬁfo?mﬁéﬁ B thecektainaiecarding: .
layer and#eproducing the.information from the certa r recording Layer.
20 ‘r'uriheﬁ%%?e’, théﬂﬁke%én\f “ﬁfgqﬁlvéﬁlti\é%ﬂﬁcrbﬁﬁeéaé" etR6d for recording for
information onandreproducing information from an information- '
recording medium of thgi%gggl??ngyén%h, \?vhiI([:Lﬁmlciruc@e‘@i%gihﬁléoImatl@n
tacking polaritycpaliar te oaded infopmatiomna.2' (pO rticularly, ticular_1,
an o i -ca_ Cilsfi). baSeQ Orl Z:e tee; Uli: VWO 20051709-41# "¢ ~Lavers,
"@W.Jlb329®$ﬁ3@®fim®3:jlmg.,*’&1@_%&;@1§~§&:élrlp&];_ﬁ0&§Ru.L%;Zl o
15 10 eC'! E.: from WJUb_ .,.;a=_, under a Timed tracking polarity, ©<-=¢*&¢
“Eafthér. L atéqavémoren pacTayees atlbecosd +1G an Cuel PG Aeton, 1o
;4. a its which is used for carrying out this method. Ix t .e-'e recording .
aﬁﬁ?éd%ﬁ&ﬁ%ﬁ?ﬁ&%o&ﬁﬁ@rdlng medium having a plurality of

recording layers wherein wobble information is recorded
according to this method. In such an information recording
medium, ‘the wobble starts its Ffirst wobble deviation
towards the inner side or the outer side of the medium in a

guide ¢gr e Vi ] inf ol
C groove having wobble information for each recording

a Y I p g M O g [ L -~ = =
\ . \ d

h

N o~ 3 +
laver. Herein, the terms "a guide groove for a certai
g e IC d Certalin

L1

}

.

recording lavyer" means a groove for guiding a light used
for recording information on the certain recording layer
and reproducing the information from the certain recording
laver. (

Furthermore, the Present invention provides a method
for recording information on and reproducing information
from an information recording medium of the present
invention, which includes Judging & tracking Dolari'tv
peculiar to a loaded information recording medium

particularly an Tical i
(pa utarly, an optical disk), based on the result
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apparatus, the default o the tracking na ar ity may he preferanly one for a
wo 28099yg-recording system. Since many optical disks conveqtpm{%gﬁq@@%x
the groove-recording system, it may be considered that many unspecified
optical 1G disks also employ the groove*recording system. For rats
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
WiRspecified” 1 Toptical diskipaded 64 he shorteriedd Thisdnventibnom wobhle
makes it possible to omit the time required for a recording and
Srepibdiiction &paratus to-"stfdve-thewobhie gotarity of 8ach opticaldisk,  the
pi[rgeqsgle%tivel whether its recqr@i@%gxsterm is the groove-recording system
20 O the land recording system. - curther, theTecordity Sysfem 6fthecuction
information recarding. medium. recording medium of the present ce
aﬁv%eg':%ﬁqcar‘? %QeL géia[l]sﬂLyg]u gged by ldetbe%i“ﬁ& J\7\1/?*1%tﬁ>é*ﬁor%%) “thiwobble
information s @htained from. ob ign iser.t,.eckino ca qut .
under d.etcris,if'?%olél polgr%yaz%\% 2%(?%?1(1%%%15%5%%%%@ LeF%f.old’s
agysche dbis iencata BeWhsT<_ erdngrtod firsta sy en. of nycll-<ic, ..a, 1.
sct mati: aiew c” -r ma. tear c~~_~ing ratuav o, p_oaucing _r may e <
paecordaadeording toithe _ i1 embodimenrtcof s XlegTreeSe bol." d -EHICALF nan
a. r~locl: diagram a OY cz s1CCr; a-.rt_ar.du ; '
optical disks conventionally employ the groove-recording

and

system, it may be considered that many unspecified optical
disks also employ the groove-recording system. For this
reason, the default of the tracking polarity is one for the
groove-recording system and a detection time reguired 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 dinvention makes it possible to omit the ftime
required for a recording and reproduction apparatus to
study the wobble polarity of each optical disk lrrespective
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 az predetermined polarity
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circuit cf the optical al _.sk according to the first embodiment of --'he.

wo 2RI€sNL invention; 1.0 r-1g CI 1S a SChematsc view Cde SCL1t"1 Ja

groove >V la.-It-v and - tract g signal c ir_y of the gp--ical di$k/ A6 ¢I14g
to the first embodiment o- the presencinvention; -? g, .. is scheiuacic view
an o7;JLiC"r disk accordi-_g to a second embodiment o _ the present
invention; 1S Fig. h is a schema.t.ic view showing an e xample of wobble
of a au-de groove formed in ar_ information r e_L)_ding medir, r of
Byrdovelfecording systemr ateordingitoaime:-:hod of the present
invention; and Fig. is a schematic view showing an example o_' 2C
wobbfe'&f-a gliide‘groove formiedria andnformation secording medium of 4
land-recording system, accordint g m a o ~tnod of the present invention,
“Her st tto 7 thelreférence nambers rei b went dre foll Owizgt i on
elements - -.1 ~1 SL2~1 'trite _COr ding film, 103 0:% rcoat, WO
2005/1(9414 PCT/J1120057/608858 VEEY 70 Y21~ aspr -sideter 17820 ding
apdl-z G2 _atr, 20 ca g0 arJa ~i:_~] b'nch 206... maser, ?2n7
08...n-,trey, orma--tér 2 ti e en'5 301_. BPEarS1:0 3119 obciiselehs, disk
t

ad308rdAtdok 041 ;o

embodiment of the present invention;
Fig. 3 1s a block diagram of a signal reproduction
circult of the optical disk according to the first
embodiment of the present invention;
Fig. 4 is 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 is

W

schematic view of an optical disk
according to a second embodiment of the present invention;

Fig. 6 1s 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 1s a schematic view showing an example of
wobble of a guide groove Fformed in an information recording
medium of land-recording sysiem, according to a method of
the present invention.

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

the following elements:

1 1o S N — ‘ o~
101.. . .substrate, 102 .. .recording Film, 103...overcoat
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wo 2@ampliesier, 308...tracking circtti . .. wobble detectin;; circuitl%S :

3. .->hc_ode _to~, 3C,, >06... ,rte pr.ampf~ers ~~;... differential

[
subs=ratc 5 ... see ccnd recording f_Im, 503, ...-rlterIT!r~i.. l%l/‘g‘?ﬂ(lﬁ'ﬂ'883x

e", 10 504... first recording film, 505.".LTV curable resit: layer, 506,-.PC
sheet. DET?1! LED DESCR.I:PTTOIv OF THE PREFERRED

EMBODI_MEN:T The embodiments of the present invention are described

_11% reference tp»'ghe\ a-:ac»hqd‘ drgwines. (Eirsf; Embodiment) Fi _ shows a
“schema’cic AewShbwirigd eBns-£YE€Y or of an optical disheaccording 10 1 5 se 1 .
Ahe first_F,m_deiment of the 20 present invention. The ontica_ disk
includes aSubstrafe 1814 c-ecOrttin filt €102 fortled 6A a.". nface ofthender
csubst:af 10 an.overcoat lavyer 10" forme - ~ d on a. SU.IfaC of the

ret:ordsi-nc - --IL 10%°and a shee2 205 bonded tFthe: C VR oat lave 207,
21338 - 1,9 1 iheSi ~Te y11 104, Tg sat-ate 101 is a 1h ,L' Otte io
p--ate',lr\[/k/r?%%hég'/:Fcrrég)C by 0 200 %6§f414 PCTLI11 20RSAI0883N t Lens,

3@&;TLGPQHw3911d§g¥QGd§%£PKW@SJS&@%%QC rggg?; 203 mirror

fo

e Ta a3 : ~— -
304.. .photodetector, 305, 306, .. preamplifiers 307
X lifiers, .
differential amplifier, 308...tracking clrcuit
o} ol £
308. . .wobble detecting clrcuit, 501...substrate,

th

=g aVol - 3 r - 1
50Z...second recording ilm, 503...intermediate layer
7
PO . o
504...first recording film, 505...UV curable resin lavyer,

506...PC sheetb.

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 Iinvention. The optical disk includes a substrate

- _ . . " =
101, a recording film 102 Tormed on a surface o

-t

the

substrate 101, an overcoat layer 103 formed on = surface of

ot

he recording film 102 and a sheet 105 bonded to the

O

)

vercoat layer 103 through an adhesiv

1SN
»

™ o
> layer 10 The

{

substrate 101 1s a substrate (or plate) which is formed by
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. L1"Tt -u. hr 15H'CirtFil~l 1 a:r.LI._] ?IE'Sr)' a~)ULI"_ _Imu. The

woO esmdb I’ IROmay e ~. glco _me:JoCluoai-r-ir-iy ﬁ{lezg‘éﬁrﬁ)ﬂ?&”
-4 LIP 2065 38

layer 03 may re ro,med of a :Ti curable resin into at.rti.C }:1

about 4.um. he sheet '05 may be. po]ycarhoy)ate sheet (PC sheet) having

a thicicness of about 8hurc, anc i- may be bonded to the overcoat ".ayes

__03 by the 10 adhesive layer 104 of a W curable layer. stamper gives

.;th@ {gfgivqeﬁgrooveno_n the subs--rate upon the infection molding. That is,
“the ‘stamf;=" c&C résponds to' amoil hed roo tnjcctamperranayibercin  wobh e
ig,(Qg%%%d_ using .a m':aste_r that- is pro_duced L:Sirq laser r.!last recording
apparatus. F"._1E 4 Sthermatic TT |.'dal skowifg accol tri@t it®' Crethe-din
Aaser iii@er{gcogga-n apastas 2,1 P_"_grit em-' emitted From a lign_ )
source that isa - -:5eT %'L,_ (\%Ffosé%\f’le%bﬁ_' 10D48am) is réfiectéthess of
0N amirror 207 and.its -n---ens, .Z0 adjusted it: a ' ght regulator 20,_ T

lur. iJsL fuikt‘hle%rgtréflccté'g on fatter 208 a%éi Rd%flécqéFd y'a asfaetofe2018;, for
awZHh)d Jorlimatin,_ n,-arecoi:.-+-d .gene a”; .d a ormmatter 2 and

intrlc%kaced i thaéﬂ) s ) o Th%;édifL%?nei‘-‘éﬂ?thé?ll.iorlo@éﬂﬁi-lﬁ) efi(E-  The

overcoat laver 103 formec g
Y 1U3 may be formed of a UV curable resin into

a thicknes

6]

of about 4um. The sheet 105 may be g
polycarbonate sheet (PC sheet) having a thickness of about
80um, and it may be bonded to the overcoat layer 103 by the
adhesive layer 104 of a UV curable layer.

A stamper 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 1is producedv using a laser master
recording apparatus.

Fig. 2 is 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 in a formatter 209 and introduced in the

fy

FEEY

deflector 203 The dj ter o light i
203, The diameter of the ~ignt deflected by the

t

deflector is adjusted in a beam expander 204, focused by an
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w

5d..flec-:ofisa.,.]1'_5'~.ed in a bean expand-,r 204., o .,-iscd by _.rn

wo 404 2005/109414 PCT/d3"101}il0UNft38 0t & -en:, 211) gat as mo' 1Sed
i _MC,valLle b_r.cn 205, and app; dtoama:ier 2066. A RrhH7or (i?f 08838
been applied _t.. i: surface of the ~o~, 1 s IrraiLated with nb- jrn:_t. The
Master 206 ro;.ata.. ¢ spindle. By d an.- ers the Output pot 1". 1tr tha
formatter 209, i . is yossi.b to change the Physical direction of the wobble
recorded On the master 206, that is, the d ,c -icn of the first wobble
ﬁé?/?&’fi’%hv(fhaﬁing whethér the:wbbble 10ustarts4ts first wabble deviation -+ -1
towards the inner side or the outer side of the disks Therefor= _, the J
‘méthod 16 recdrdingWobbfglinférmatisr ot e présent inventioncanshetr has
jcarried out by determining the rec- rding system of the optical disk to be
producetl: “e,e¢ _int the'Sutptt polar®y €15 ot e formatter based ormhich is

the determination, and producing, the master by means of this master

recording apparatus, and pT(%ngJ%Tﬁg the Staiper-from-this mastér,; anded on =

ferming.the guide groove in the surface of the substrate using this

stamper. 20 in addition to reference frequency information which are used

in orderthetia reporgng aod sepigguctian 2ppAIptyssYNEhIonizes 8 . o,
inear ve

1t 1s possible to change the physical direction of the

wobble recor i > S T ‘ 1d
recorded in the master 206, that is, the direction

of the

h

irst wobble deviation {(that is, whether the wobble
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 pProducing
the master by means of this master recording apparatus, and
producing the stamper from this master, and forming the
gulde groove in the surface of the substrate using this
Stamper.

In addition to reference frequency information which
are used in order that a recording and reproduction
apparatus synchronizes a linear velocity, address
information may be added %o the wobble information by
mixing signals (STW; Saw Tooth Wobbles) that are added

while advancing or delaying th

D

phas

D
O
th
&l
£
&3]
k=l
6]
-
o
.
L
o
Q)
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synchronizes ,loci-v, address information may he added } added to the

wowobblednformation by m xi..na anals, (ST, .. ~ | | Saw Tooth ,Obl?lesﬂmm”

that are added 21 1 x_'.14 '"advancing or 1. la_il'ic t-'_'1 of, & ,‘,.If”’/z 02

~5-rl _i NVO 20115/109414 PCI'/JI'’2005/0083 1 regLilc~: ~,1.:i?<tot
n?-en_rgemcarnd li-,a-\-ingtinr zrequaur,;: !M K; M_uimur: 5hi._t .|

-ring; . general, aL-ray ] E:CC; .r Q_TI'J S | tem. In tt.at Ca e, the.

wOhble ,_ "'ists -list wobble towards t_le inner side o- the medium, -a t
tH@%bjﬁﬂe]ﬁa‘ﬁglﬁﬂﬁé inh&r side of t i medild]L. I <lrenwerds, theuenc Vooand
vyoagles;art's at a point where the wobble amount (or Far- amplitude; is

maximumm'. of‘he e side o~ 10 théSedidre Stich @wobble istdssshowr’ e rence
in.Fig. 6, 7Shb ly N T . the case_of the groo;r™- _co"u UG the starting
point of the o%ﬁ is 'sblgltpulé?'élgl. c"?f‘-‘*?t EMnéPside the me d.i 1m. In

the rst q@bo%g%ghe outputEchq[a}pEg@_ristig of 15tY_e formatte 209 1is

set so that the wobble ‘tarts its firs= wobble deviatiofi Towares the otiter I 00ve-
side of e ¢ system. In that case, the wobble starts its
first wobble towards the inner side of the medium, that is,
the wobble starts at tbe inner side of the medium. In
other words, the wobble starts at a point where the wobble
amount (or an amplitude) is maximum on the inner side of
the medium. Such a wobble is as shown in Fig. 6. As shown
in Fig. 6, in the case of the groove-recording svstem, 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 is 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-

Tecording system is as shown in Fig. 7, and the start o

.

=+ ) o Mo e Ao N g .
of the wobble is situated at the outer side of the dislk.

¥ig. 3 shows a block diagram for detecting tracking -
ing tracking

LT
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sl, than, t-he wobble starts at the cute_ side of the dis ;, considering that

wo Ais@isk.em -'cys the land-recording. system, in other wo dﬁﬁ@,{g&tgw&:&kx

E?.racteris~_i C: Ot_'le 26 rmatter 26~~ set so thet the wobble sturs at

E point where the wobble am.caunt is maximum on tshe outer side of the
dis;-_. The wobble emp=.oved an th..e c).-.)tic",] disk of ,rd no system i5

as shown in Fj_g. %. and ~ e stt point o the wobble is situated at th outer

_iae of the 25 Z~_ci. d shov,,s a block diagr -c r dote Ling " ¢ i WO 200511
0944 PCTIIP200571F08fiag t ghat 1tc eronfece Onatan an d remedluction
San toct]. parat, ~ at lie time t’ recur ‘irlcc infcra,a_tion cr air_d. 1 C.pr.o

METTIG T 16 maioT]. ~<-6ir, &ia.bii T4t 6d-0p 1-Caldiskiz tibtrlece  and
Qnan &) 10,1711 01 ocuaedr, anu,? anl~ct Ol, n:irror 3C and t}ter t: ocl

uca.c il(gag)l?lgge(:len aenur 304 e sedlioft (0 g iRiispesediisk.  As
sEeferiula @mﬂyer@g_ig 0 ‘%QJia}‘,digﬁecq:Licgg of the 8aPticaI dsk. 1C

OutpanS_ of 7hanners an he photodetectc, 304 4t= HmplRfied by disk 301

ip_eaE lifiees 305 and 3 0:6respecrrcly, bezicorp,a differential signalina
differential amplifier 307, and fferential signal is input ihto a f‘ré%kih@‘)fbgm @

mandtan agddressaec tectin ricircuit- 309, 15 Fig. 4 shows the reigtion.shi r, .
be-_weer pus=:-pull -racking error" signals corresponding to the groove ~ -
Fpdrtions (3)tand thelandcportions:(L) when a spet of the light used disposed

er ' ar Cadil ] '
perpendicular to movement of a radial direction of the

Outputs of channels of the photodetector 304 are
amplified by preamplifiers 305 and 30¢ respectively, become
a differential signal in a differential amplifier 307, and
the differential signal is input into = 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
(6) 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
he 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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for recording and reproduction “l.aaers ., the guide groove. As shown. in

wo Figs,fothe t. ac:i_ng error signals change as ='C substantially{)s‘ rl'so dal

waveform de?ending the e ri | period he guide groove, AIthou{g‘ﬁ‘Wg(’éW?ﬁ&m
signal: become zero a the center o. the groove por. icnancatheccL__

c_ theiar.d pr!---.on, the i iic T-dtlc'n at he groove cep *;_ _s apposite to

the i.n-li.nation at the and center, ~:,le oa.uced wobble ~ra~r ar: genera

ed ] sifting ~: t_.t WO 2005/1094 14 PCI/JP2005/008839 i1 c1 ove' 01
TA07Thd pL.1-450 L Adcanioli? s God -y Mmeca that-of the tracking 15 the
error signals. Therefore, in the case where a conventional ma ter for ot,t d
KBFlan2--e€6iding In-F 55 Usesrt- it 0d=rier af ‘Optial d by, f' 2-S
aMP_,T%I)(Il,Qé\%. e=1p.4 TIflvilod_ so that a oreu tczmined information is
recDrded =7 1alit portions "atfd ER EodtiéHl dish' RUsedasionehliarier for
égc%rgipgﬁ system,. the polarigy cf the repggduced wonble signals is

+ Lot CLLS OF Lan=racoralndg SiasT o T R el e o P .
reversed. n the first embodiment, ding = the’wobble 3cor 10 p6lariyy Produce

Opposite to.thal employed in @ mediym of groove -recording system. For
2his reason. even Of th)é/etraé)king po?{é['gf)}ty"i’s a%ia%’f)etd%éﬁr?g Bortisncite that

avopblecsignals whose polantyis:oppesiteto the tracking polarity are .
obtained. As a reso:lt, the polarity of 15 reproduced Woﬁbléréigﬁé?sdfroﬁ beLons

dheloptical diskiof thel disk is wused as one of land-recording
system, the polarity of the reproduced wobhble signals is
reversed. In the first embodiment, the wobble recording
polarity is opposite to that employed in a medium of
groove-recording system. For this reason, even if 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 of 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 &
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 svsten
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of _first e bodiment h comes identical with the polarity of rose from the

wo 20RligaRl disk of groove-recording system, -n lieu of the p.. esen”__invention,

in Maw be considered that a method for reversing beta of the \WobY &Y%G*

signal polarity and the tracking-signal polarity for groove-recording system

by means of a canon amplifier in a recording and reproduction apparatus

when recordine- 1 “orma ion on and reproducing information: from the oat
L;aj. disk of 1:., anc recol di ng y: ,em. This method, does not 21 require
*that the-webble Shape!for thelland:r -; ingsystem NVE.2005/10911 . . ording

PC'lYJP2005/0(rn 38 _e0. F.owever, the iregoenc’i hand U5 r"the rG ~
“YSPEMC; 181G Ydl Tévent fromv WIEY (e tal it g orior Gdialihe i qpaqo
'rRsl";e'{li—;SFV;entM\( *{Qd Le l.e’le~ ie " feral cps Us) , a mechan sm. T
wherein the W2 ;1Y gei= t& rend th@ﬁﬁbh‘ﬁigﬂérr@ri%iglﬁaé arerLORi|naPirror
< managed ysing respectivL circuits desigpeﬂd spec-fical-ly for ,,-e gnal.s
uﬂ%%%ﬁad&a“n%%ge that'the pr.opeity of Ehe'recbting zandl repreductioner 1 &
s @pparatus.is maintgined more =a5.:.11 10 compared to a mechanism

wh?fr%evsé%?thg“galgﬁtie% urgih%% i&- E8Ini B amplifiefian thetfollowing gna

areomethod:and-an apparatus for recording information in and reproducing
-information from an optical disk w edrieingt’hve wobbté fhi6rmatibriigged using

reecerdedaccording 4o the raethod. of the; The.aptical disk recording and
reproduction apparatus of the present inv%ntié%sct?sllgdywithcffs trackingctive

SigBlarity has an advantage that the property of the recording

45

€

and reproduction apparatus is maintained more easily
compared to a mechanism which reverse the 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 waobble
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 traclking 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. T ] cted informati iur
anals The detected information during this tracking may
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set for a aroove-recording system and a rant-recording system, preferably

wo tasdhe grpove-recording system. When a 20 conventional optical disk of

groove-recording system is loaded in the recording and reptsduteli§/00883s
app,ara'.ls wherein the tracking polarity-ig s; for the reove-reccrding

system and tracking Is carried out with an appropriate me r an ism,

wobble information 25 signals. The detected information during _a:i-s

tracking ~al. NVO 200s/149414 I'C FlJr2o0s/00gs38 a: bl, Fdd:eFins,
rirktt6r he-iised’_r 3 informationor aWth ck'arereristieinicrmation from. .1 | .
'i/vlhgch location on the disk can -- be td-ratified. In the case CE an opti_cal

T8 OFLON (Eonstant GRéaryly). Reaeas ienci frequencyrsignasd- may-be £ o,
detected as the wobble information. C7hen the wobble information is

‘detected by S&tlihg the tricking pofatifyfoFfe gidove<renbrdingsystem,r. the
the loaded optical dish is identified as ol_o o. groo;re_recording

ngSTe?ngindtlrfe Wobble i10glﬁf“6§J rmation s ot detetted the-tracin | polarity tv) ,

Hig switched,and the detection of wobble information is carried out again. ‘
After switching, when the‘wéo%b]}e information 1S detetfed, ¥R76 foaded as  the

vantisal.disk cap.heidentfied as afe, of lapdrecording system. 1o Ihe  or

optical disk of the first embodiment can be identified as one'Being'Gt t+on  is
d&ﬁ@ﬂm@ﬂ@@gSﬂﬁ@mﬁﬁm@wgﬂtracking polarity for the groove-
recording system, the loaded optical disk is identified as
one of groove-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 systen according
to the latter procedure.

As described above, the number of combinations of the
Ctracking 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

(Second Embodiment)



10

[
n

o
(&)

to the latter procedure. As described above, - the number of combinations

WO vﬁ“ﬂ‘? tracklng polarity and the wobble polarity is reduced by 20 always _

etecting _ wob,ole polarity of an optical disk under the sarke oA P&

recording and reproduction appar.atus,. I\ghereby a star -up time reduced

upon loading the ODt i:.a- di k.. 2 (Second Embodlment) wO

200n/109-i11 PC'I"AP2005/008838 Fj ¢ 0~,V m~ir', “ion ~f in o-,r cal d1

or' cru inen "h ais] !,,as t-~ao rdi ms. e..,r_u c ruin rilm 50; which o _~ed
urtherifrom a’EtSe_ ght+defarmed o oy ~Xiras, 20, US"LQQn Q- a= n, _IC o
V,, ., Tnc_:3Sp:Iloaf 7LC '~YiO C.. suk trans 02 1 L ocxuced in fﬁe oot
2Sarfie MF3,+neri-4s: fers~2 embodiraentNext an.intermediate lave 3C3, . .
_having a guide groove on its surface is st:.C;,eci. The u,uide gro~~~e
“formetinite = téimediaté ayGrsnaiseQ torei caprd. =0 ) informatiogon., ;.
]%r%(j&ee{oduce nformation from a fist recording film 504 that is located

hear e the'ladet®ia .“andia. 23S0 friagthe formred using aistammernWh.icoy, -

substrate 5 i . ' j '
bstrate 501 using an organic dye by a spin-coat method

O" ‘3‘.'" 3 ¥ +
L 1s produced in the same manner as in the

w

The substrate
first embodiment . Next, an intermediate layer 503 having a
guide groove on its surface is stacked. The guide groove
formed in the intermediate layer 503 4is used to record
information on and reproduce information from a first
recording film 504 that is located near to the laser light
and 1t 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. & method
for stacking the intermediate layer 503 1is described in
Japanese Patent Kokai (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 syst £ the first recordi Film 5
ding system of the first recording film 504 is groove-

recording system. Therefore, the wobble guide groove is

o
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" - - is DrodUCe;~ with a master. The first recording- film 504 whose

W()@%/wcomponent may be a e OXIde fim may be formed on a surface 15

ntermediat av=r 503 a spin "._.rL,g -e-hod. pol,rcarboh¢at/shmet/008835
(PC sheet) 5p6 e h.avi.nq a th ~ ck3.-1 eg%of about 65unris bonded to
the surface of the second recording film 3.04 through a J%, curable resin
laver 505, met_'iod for stacking the intermediate layer 503 is described in
2 G, Japanese Patent Kokai (Lard-Jben) ub::.1Cati 'i '~ n coo. 003- 2
203402(A) that istinearporated herein-hy.=ence- . D...hi optica] _ dish, thy wobbl e
recording Psten, of the s~r.d -'-cording film 50" is land-recor nq ) S
g%ﬂ%mﬁ?@ndtﬂwweleordimg ystihei~ sdite( film e-r.C. 7:tinc sysem. | .
"he: efare, _he r;obble guide d groove __ ~w@ 2005./' -09114
5%’1?7920@5%@@8838&‘;‘0 rrega - othieerOt dianion towaraseis outer. side;
of the . s, that it, the wobble star ,bst._ate 301 where the second
recor&lnd fifm 00 forEd & _he wiilethe woonlu: qufde graave Adormed £ormeq,

t wobble art; its flrst wobble deviation towardsthe inner side of
%giqi}ﬁ%e wobm?e guide groove is formed so that the wobbie

oF

, The

he

t

T + ‘;""r- Bl i 1} 3 1 4 4
starts 1ts first wobble deviation towards the inner side of
the medium, that is, the wobble starts at the inner side of

the medium in the intermediate layer 503 for the first

h

* K] [ 1 .
recording film 504. Each wobble guide groove for each
recording layer is also formed by producing a master that

determines the shape of the guide groove with a laser

master recording pparat

s

u S0 as Lo record wobble
information in a predetermined manner, and forming the
substrate 501 or the intermediate laver 503 by means of a
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

are the same.

- e . . ;
Also for this optical disk, the tracking polarity o

th

€ach recording layer can be easily identified according. to
the procedure for distinguishing an optical disk of groove-

cordin syste fr ] tica 115} i ]
ng system Irom an optical disk of land-recording

ﬂ)

rste L] i r r
System with use of a recording and reproduction apparatus
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wo 4hemtasmediate :.ate.._ 503 for the first recording film 504. Each wobble

the medium, that is, the wobble starts at the inner side cf the medium in

ide groove for e Geca 0 recording layer is also formed by prdﬁ[ﬁi%”ﬁw (08838

master that determines the shape of the € gia-i d groove with a laser

master recording apparatus so as to record wobble information in a
predetermined manner, and forming Oie substrate 501 or the

intermediate, layer SCE by means of a 15 stamper that is formed by _
“madter This'consttiietion erdbles tratwodayer opticalidiskto be cornecsion
qu,,tgin&eg, wherein the tracking polarities of both recording layers are

different fromré&ch 6tHer Wi the  detecting polarity of theawabbles of ne - =

th.recording layers. 20 are the same. Also for this optical disk, the

S?r%c t|[r(1%1;ejglar%]!tg; of ‘GaldH rédbrding fayeréan Be e4silyidentifiedecording and
Z@&q@&@iggttgoIt_he,fmrgg%dwg for (;Iri_s_ttiﬂnguilshing‘an optical disk of groove-

IS &

recording system from an Oti disk 0™ lana‘re€drdin=4<% systern withasaanism

rofa taearging angrepradction aYarals WA 2(105/,10941) v
lYIP2(1Qi/11(IttS3b' L:.e7:11 1 ,ned L')Cveana P ae 1@i a, dC'rl .bad

1. GAeCInd QbW enosiGned Rty L LGlijs Gl-~icadisiand .
c.,re .
is described which has two recording lavers whose recording
systems are different from each other. Of course, a
similar construction may be applied to an optical disk
wherein the recording systems of the first and the second
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. Ffurther, =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 gr rid i
portions or groove portions are used for recording in

Hh

cach of the four recording layers. The combination may be
T f
Ior example, a construction wherein gJroove-groove-groove-

groove-recording systems are employed in the respective

layers in this order from the side near to a laser light,



CG'~d.nG 777(7 nrod)l I I"<2 71-p. rE .i e CCt. i rovi. w "1"i a inechan

W()%{%m VI'L1..L Jvin C1!a Chl ~ OS'C1111 ~' layer , As the second e i
o&i?ﬁlé’ﬁt‘,]fhe tt laye p"~al dish 1 described wh.ich has twc reeo?.dim@goss3s
layers Whose recording systems are differentm._n 0'C.11e - Of
Co71rSe~ 3 s a" coast on may he appliéd 'CO an -.iptica disk 10 wherein
the recording s,, 5Stems of the "first and the second :recording layers are
the same. 1-"Or e _-ample, in 't-:he case where the recording systems of
the firsi- anddhe second secording.aye), S are botl groove-re s -Oeidr ~ne
ui de _ move:- are formed in - tAie sub trate and :e 15 intermedidtelayer L and-
S%C-ﬁaﬂ%@bléﬁfsfa‘mﬁwgmfmstwquﬂ@@gv@gm%pqu: . the s--de of 5:118 e .
Jnedium. ~wrther, a similar construction is applicable 'to fmu?tl Ic?ye yers in
optical” Biskthaviiigi~mos7ethaa twezrecordnc lay, (ol example, an
opticaL;glisgg havi_lg?g_wiogr r/ecprdin‘g layers).. The optical. 2D disk having
sour recorcing layers hadréotabination whetein land:portionsicr groove.

e use'C1 for re cerdina in each o' the four recording layers. T'

ﬂghruqusx r i

¥ gchle . ar Ttk ] 3 ; i i

he corﬁ%%a%n‘ may Be for _“afapieblet eonstruction:NbYerei??. the opt i on
GO 'e-7ro0.ve;CilrCl Te.- g’ ove-1 t C' )l C7I1C systems a.re

emL:loye inti e rec_a)Téfs in"hifGrder o DT Hie g sprhdueat wobble
sLo@aWO 26M VQ@94%%E§J&&P%%OSCM1§%%%MJ a depth of the guide
groove. To this end, the depth of the guide groove or *he
refractive index of 2 material for the recording laver mav
be adjusted so that difference between the optical path
length of a light reflected on & 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: &
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 di;k
(that 1is, detecting whether the optical disk employs a
groove-recording system or g land—recording system) can be

easily made, and therefore the

ot

- .
Cart-up ime can be

1

short i ' r
ened upon loading the optical disk into the recording
and reproduction n nven can by
e apparatus. The pre t '
T S5ent invention ca
ilon e
applied to various recordab] lis]
X d s recordable disks
;7 such as a BD-R, a B
; a BD-
RE, a DVD-R, and VD~R v
2 DVD-R, and a DVD-RW. The present invention may b
¥ S er 1 2 ma e

orerer a.b % Cl.pb i Q‘_b o { i &4 ’—R g =
b ~ o [ t.h_u BL/ } ] T }‘) 1 (:1
)} / . and Iro Wl ] ;
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ALiftrunoni. cordipq systems are emp!?Ved 171 the -Is order from the

WO gﬁ)ﬂﬁﬂr toa _.1,,, light. im the first e>odi.r, ,t and the on:: Embodiment,

oy polarlty of the wob.)le is reversed on the optical di§K/HEKS/008838

va I y, the polarity of ~_ ~ the re aroduced.wobble signals can be

reversed by changing a depth of the gwde groove. To this end, the depth

of the gu_ac groove or the refractive index of a material for the recording

l,aver- may 10 be adjusted so that difference between the optical path

lenigthiof adignr_reflected onedgraove pe:ion-and-the pptical path length , .

of a light reflected on a land portion not less than A/2 and not greater than

Avwave 2._ngtheofelight used forirécordingandreproguetion)s A8 Ass1 -a11 v,

described above, b . by recording :J:J::~;~_- information according to the )

?J?@éjetntzirﬁ\/@ﬁﬂbn there is an advantage that detection of the recording

system of an optical disk ( mat is, detecting whether the optical disk

employs'& grBovétecording téfﬁ‘o%“a?land?%e@eﬁdlngfswtem)t@mbem the
Si_y.0 made and therefcre the start-up time can be shortened

028

%ponﬁoadlng the ‘optical disk into'tRE récording and reproduelien Polarity of
ABPBIEIUS. 2B ARIARENt Vel can be appliedto various e uc..= o«
the recording system (a groove-recording system or a land-
recording system) of an information recording medium.
Therefore, the present invention is advantageously applied
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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IC disks, such as a),,-A, a BD- an d, a The present inv__[ti2n may be 25
nreferar) applicable the BE-2 on and } - ~m w,.icr_ VN'O 2005/709474
pci71P2005/00ftfi3S t Co _:_rit-i or, arid. aid f rcdnr r; krl 1, urn havinga LLOYD WISE
aa~ agth. ita ue c.let gion).-c _cal]y abour 0 bnm; . Tl ethod foreci i
LnO uoobbl e _ntcrr a'tio ; 0z _he rs antdnvent-on i, (7 lia~ arrested i
th ie no t~ 0 ouh:_e i- r,.rmation is made to be tI e samer _ne the
?fé%’.’@ g system a groove-recording system or a land- recordlng
system.) of an information recording medium. Therefore, the presen is
advantageously applied. 10 par'r__cu_arly to an information recording
Wedlu as tg}\gh% both .recordin s ems are .flowed (tha', is, cc

A

stingi %fﬁg&ﬁ&%aﬂ i r@a%v@w@mﬁﬁ@mww@fﬁad
d f d d nf ti f th nt
R, %ﬁi ”%&ES S BPRE i dac T B e igser

RN R *5&%?% 0R SUR R i 80 & e g
?'é%%%@?fé e D PR G Ve b et e

T e oW RS Wi gt anc
WWM%&E?&%W t‘é’@%f@re&noe frequency signal of the wobble,

which method is characterized in that the wobble is formed so that a

starting direction of the wobble in the information recording medium onto which
information is recorded on the land track and a starting direction of the wobble
in the information recording medium onto which information is recorded on the

groove track are the reverse of each other.

2. A method for reproducing information from an information recording
medium which comprises a land track and a groove track that is closer to an
incident laser beam direction than the land, in which medium information is
recorded on one of the land track and the groove track, and the track on which
the information is recorded has a wobble,

which method is characterized in that the information recording medium
is one wherein address information is added to the wobble by MSK modulation
and HMW modulation to a reference frequency signal of the wobble, and the
wobble is formed so that a starting direction of the wobble in the information

recording medium onto which information is recorded on the land track and a



comprises a and track and a groove track that is closer to an incident laser

5 beam direction than the land, and information is recorded on one of the LLOYD WISE
[and track and the groove track, and the track on which the information is

recorded has a wobble to which address information is added by MMSkt

modulation and HMW modulation to a reference frequency signal of the

wobble, which method is characterized in that the wobble is formed so _

AT W EPUEHIRY i SHPEPIRWOBDIY R TR EGRRAtERY SRERIHG onto which

medium onto which information is recorded on the and track and a

VR B R e WOBte SR o R EDYRIRG Mk Sheg and

which information is recorded on the groove track are the reverse of each
other. 1% WT rme(ﬂ%@%}%(ﬁ?ga%gﬁ?d%ﬁ%?rﬁﬁﬁ‘f?%ﬁ YWhitlioHnRAbls detected

recordin dium which comprises a |and track and a groove track that is
it SRR M U GRERan threhe et MR gdiainess of
information.is_recorded on one of the land track and the grgove track, and
SRk DRSO S IHCH HHOH 1 EoH Gk WALR W nSg Wi on the
method is characterized in that the information recording medium jis one
SR R AR Gs LG 15 e Sobh By WS gl tation

and HMW modulation to a reference frequency signal of the wobble, and

the wobble is formed so that a starting direction of the wobble in the
information recording medium onto -which information is recorded on the

land track and a LLOYD WVSE 25 starting direction of the wobble in the
information recording medium onto which information is recorded on the
groove track are the reverse of each other, and a polarity of reproduced
signal it err the wobble which signal is detected by tracking the track on

which information is recorded is the same regardless of 5 whether

information is recorded onto the information recording medium oil the

land track or the groove track, and the address information is read.



