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INFROMATION RECORDING METHOD, INFORMATION RECORDING
AND RECORDING AND REPRODUCTlON 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  wherein the wobble information is recorded
according to the  method. Further, the present invention is related to a
method and apparatus for recording and reproducing  15 information
using the information recording medium. BACKGROUND OF THE
INVENTION Conventionally, CD-R/RW or DVD-R/RW/RAN have been
used  as a write-once or an rewritable optical disk and recently  20
demand for a DVD-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
linear velocity upon,  recording and reproducing and optional address
information 25 signals are recorded in these optical disks by "wobble" WO
2005/109414 vc'17JP2005/008838 1 ; i a 7 s which are a meander of the
guide cro;,ve. A  e . rting and reproduction appa atus for such W) Optd
701  'I s __ _ e r orals and reo.roduc e: information by Clete: ..ice the
wobble signals adjust the linear velocity and Atectirg 5 ite address if the
address iIlformat-on is added to the  optical disk. of the above optical
disks, the DV-FAN.  employs a recording system (or a recording mode)
which ma-,n  be called as "land & groove" recording system according to  



which recording and reproduction of information are carried 10 out or both
of 'and portions (that are faces far from a  light used for recording and
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.
Recently, an optical disk whose recording density is  higher than the DVD
has been developed. In general,  20 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 repro aucti on 25 passes is 0.6mm for the DdL'.
The study has been mate for WO 2110:)1109-114 1'C'.6'/,fP2005/OIIRft38
u' the r . tin ` 11'x:; to t IC  .__- 1 ]r- sb Cr Lr1C L a.)St Lrt ..e L about
0.1mm and thereby using a light with a short wavelength VoT  recording
and reproduction. As a result, a recordable Blu- r a-y Disc (ED) has been
develops rd. i he case the e hl of rI: sub at this- such as 0. iron, P. dif ficu:i
t to form the guide  groove in the sheet having a thickness of O.lmm and
to form  the recording layer on its surface. For this reason, an  approach
for producing the Flu-ray Disc is made wherein the 10 guide groove is
formed in a substrate of a ?m thickness  which is to he 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.Imm thickness.  this case, the light for recording and
reproducing is  applied from the side of the cover layer. When the
recording layer is formed htr sputtering a  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 portions (the top surface of the guide groove) is  almost the same
as that in the land portions (the bottom  surface of the guide groovy) owed
from the cover laver  side where the Light for recording and reproducing is
2f app-ied. Therefore, in this case, the. portions _t-!at WO 2005/10911.1
PCT,'.1P2005/008838  which i4 vene al y h~ -~ _. _ ul )care nortiol
rec0--c 0, a a.nd :r_eprod, coon. P">, re,, method for a , ;?' an or nic dae;
iD%x d SP1''-COPT- meth `c aS 'tom;-1_yC, C, 1rr Lomminq the re _.'.
-.aver . For example, Japanese P= ten 1{01=fl- (L d - ~l)p en)  Publ.i.catior
No. ? 0 D3-11 0 1)' 2 4[ !Ti) describes _ for  -1 L Droducinc a write-once
optical disk which includes 2O.'m n  the recording laver hr applying the
orGalliC dye on the  20 rear-side substrate by 'the _ spir_-coat method
and then  forming _he cover iayer However accc.rdinc to tai- sr..ir  coat
method, the organic dye ~referent;.ally depo it: ire the  groove; Po tions
(concaved port1C- s! o= the Substrate, As cl  



result, .Ile recording '_.1 ~i e'", is =D-med thickly -n 7-he ian~:!  -J portions
when viewed- rroir. she Cover layer S1d:_. tlel'e=ore, since the recording
lm s easily formed in the _ 1_  a.,.zd  portAor-, s; ill this case, it is
preferable ~- that the _ land  Portions are used for recording ' and
reproduction.  2r S7JM7\C''i y OF -THE I1\TVENTI0J,,1 As described
above, an appropriate record no, system  a amends on the match for _ r,
ling the However, when; . aciiin c i conducted  pt)sh pu.-= method,
--racking cnarder tics obtained when  lls -11Q the Troove pc,.y ohs as the
recording 1 a'ver S WO 2005/10941:8 PCT/J142005/008838  b ~__ :;
1CSv '.t?cn. t LICI tt1P. d i 1- 'rt-ioli ~1S _he  2- cording __5Vei ~1 ~. aT
t~~ of CD 'D 1 si r_als  obtdln- eproduced c1 Cna.._5 when r oro C.IJciiiq
the rec C:rde iD. .:172: groove por"a:1 on , :1. f3 reversa r` . 5 cry wobble
pals obtained i j reproduced finals .en  eprod king ten - =signals recorded
_r- '_ne and portions. 



i.n. a ecordii g and reprod-ucti.on aXpparat:us a c' rcu.it  for tracking is
genera-l,% separa.-ec from a circuit for  detecting wobble sg als . r`  . n o
his reason, wh n _v  1-0 desired that a Single recording and reproduction
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--,7 or  c. loaded optical disk, which results jr, a problem _ blem that
a longer time is required for start-up. In order resolve this prob_em, the
present  inventors propose tha_ the polarity obtained upon  20
reproducing the wobble signals -'s made the same in both of  the
information rec, d!np mediur land-recording system  and the informer io-
reco,.ci.n_a medium of groove-recor~ing  system. SpecificaJ-- the Y,
polarity c= -wobble signals  s f armed in. te, or' i l recording med_' Ii which
emro? s C'_l a ording sysem is made mi nor reverse of that _c>> red in
\'Y0 2005/10Q414 PCT JP20U5/08R38  too opt --, _.- ZSCOrOAC i tnr W''
LA employs n e ot_ n_  



rec ra..'..ng ,S i-.en. More specifically, e -, `~: ~ r.l ysical  direction of toe
wobble ec-r ca.ll;, right and le Ft OT'  ,_ ng .r.:J "t iun ,_ the wou};_e, t1.-i_
i wheti~er the 3 o b Le ata_ s its A-sr wo :b_e r evia=Loll towaldF the inner
side or the Outer side of the medium) an the 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
wobble  signals in the case, of the groove-recording system. Herein, the
phrase "the wobble starts its first wobble deviation  towards -=he inner
side of a medium" means that a starting  point of the wobble is positioned
at the innermost of Me 15 medium (a po,s].tion nearer to the cent..er in
the case e a  dsk) e ative 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 sta s its ... _~ first wobble  deviation towards the outer
side of a medium" means that a  20 starting p^.1n of ,. ihe wobble is
positioned at the outermost  of the mediur. relative to a position where the
wobble  amplitude is zero and the wobble starts from the starting as
shown in Fig. 1. Both of the wobbles shown in  Figs. 6 and 7 are non
.once 'wou l _,_ . -ming anal address  25 information by MS1. (T/..1n_i"II
m Shift Keying) modulation and. WO 20051109-414
PCT/3P2005100%838  HM (i Liu,oli_ Wodu tec Na /a odula iO11 o ,~ i
Incorporated into the monotone wobb le. 



Thus, the Present invention provides a method for  rd_. g wobble i. f
.aatlo;r' 3 m.eclum which includes: selecting a recording system; and
forming a guide groove having wobble information  wherein the wobble
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
starts its first wobble deviation towards the outer side of  the medium. in
the case where the selected recording system" a land-recording system.
This is parniculaf 1v7  15 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 t_-ie same as that of
the information recording medium of  20 the land-recording system.
According to this method, an  information recording medium of
groove-recording system,  wherein a wobble starts its first wobble
deviau_or towards  the inner side .:":e medium - in c guide groove having
wobble _nformc ion. and an information recording medium of  25
land-recording system. wherein wobb' e Sta s _,_ -_ WO 2005/'199414
PCTLfl'2005/00'I83  wobble r ylfli rl t.ow o.b h OUi '-'.-C `-%i dC of WS
If0HCSCI 117 a guide `] cove h _ng w>bL_e information can be obtained.
Further, the ti.. ese.ni- in77 e.n" i.^. i- p ov 7..d p 1. ?[e .70 C; i0
record,R'g W(,: )le _nfor at ~iri of r_ IIIU_ti--1a. infolmallon  lecord;_i d me
uIm having plan lit;> of 



_uccrding ye_rs,  which includes maki I she wobble polarity _rir: iL ,a
tested  from all the recording layers to be _:he same, and a multi- layer
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
guide groove having wobble information for each recording  laver
depending on a recording system of the each recording  3 layer. Herein,
the arms "a guide groove icr to 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 certa r recording  Layer.
20 `r'urihermore, the present P-r invention provides a method for recording
information on and reproducing information  from an information-
recording medium of the Present:  invention, which includes judging a
tracking polarity  pc liar to oaded information no 2' (particularly, ticular_1,
an o i -ca_ Ci1s/i). baSeQ Or1 Z;e tee; Uli: VVO 20051709-41#
3'CT/.JP200$,IOOfiu33  lint ., &1 _tlcl (C i' S~J O::J 1p ]~_FO_SRu.L1 ;71
15 10 eC'! E.: from WJUb_  .,.;a=_, under a Timed tracking polarity,
Further , ,:ate 1aven;__on p rc'Ta. Ces a 1 ecord _,C an C_ r p'i t. '1ct on
a,;e_a its which is used for carrying out this method. Ix t .e-'e recording
and reproduction method and  



apparatus, the default o the tracking na ar ity may he preferanly one for a
groove-recording system. Since many  optical disks conventionally employ
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
unspecified  1` optical disk loaded can he shortened. This invention
makes it possible to omit the time  required for a recording and
reproduction apparatus to  srrd% the wobble polarity of each optical disk
irrespective whether its recording system is the groove-recording system
20 or the land recording system. .'curther, the recording  system of the
information recording medium recording medium of the present ce
invention can be easily ]udg-ed by detecting whether or not  the wobble
information is obtained from the wobble signals  wiser t, eckino ca out
under d.etcriATed polarity.  25 M/(f 2005/1(19414 1'2005/00M)-w  Fig. 1 s
a sche 1t is iew of a_h rU] s'7<_ or ing to r first n riruin en. of n7cll  ~ic, _ a
sct mati: aiew c` -r ma. tea r c~~_ ~inq  ratuav o,_ p_oaucing _r may e <
accord- according to the _11 embodiment of ..Y1e TrreSe [_ l.' d -r1ticn; F
a. r~1oc1: diagram a OY cz s1CCr; a-.'rt_ar.du  



circuit cf the optical al _.sk according to the first embodiment of --'he.
present invention; ].0 r-1g CI 1S a SChematsc view Cde SCL1t":1 _J a
groove >v 1a.-It-v and - tract g signal c ir_y of the qp--ical disk  acco di11g
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
groove-recording system, according to a me:-:hod of  the present
invention; and Fig. is a schematic view showing an example o_'  2C
wobble of a guide groove formed in an information recording  medium of
land-recording system, accordin t g m a o ~tnod of  the present invention,
tier i__ Fig's . 1 tto 7, the reference numbers rei r went  trle foll Ow.i7g
elements - - 1 ~l SL2~1 'trite _COr ding film, 103  o:% rcoat, WO
2005/1(9414 PCT/J112005/008838  CLtr 7J Y' 1~-,,: ) -, -~i he e~ 1, 02.
C:1L - C(?]._'a t r, 20 cade  r o arJa ~i:_~] b'nch 206... ma s er, ?n7
08...n-,trey, orma--ter 2 ti e en 5 301_..opt-al LS1:., 3112 ..obc~ use leas,
303. .m-r.roI,  04 



3. .->hc_ode _to~ , 3C,, _>06... ,rte  pr.ampf~ers ~~;...  differential
ampli__ier, 308...tracking circtti  . .. wobble detectin;; circuit, Sl: l_. .
subs=ratc  5 ... see ccnd recording f_lm, 503, ...-r1terIT!r~i..5_a e .1-c.4
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
15 reference to the a-=ached drawines. (First Embodiment) Fi _ shows a
schema'cic new showing a cons t_ C`_or of an optical dish according to
the first embodiment of the  20 present invention. The ontica_ disk
includes a substrate  101, a --ecordin film c 102 fortrled cn a "_rface of the
subst:at 10 an overcoat laYyer 10' forme - ~ d on a. SU.l'faC of  the
ret:ord:i-nc __----IL 102 and a sheet- 105 bonded to the  C VF W oat- lave
103 '-. i' oug an iheSi -Te y11 104. Tde.  s a t'-ate 101 is a 1h ,L' Otte io
p--ate', which s' :FcrraeC by \V0 2005/109.414 PCTLI11 20R5/U0883h t
Etc; Tj C, crmrt 011 recorded of t Lr whe.re the t nc  1m 10? ; 



.__ L1"Tt `-u. hr 15H'Ci rtF i l~l 1 a: r .Ll._]_?l E'S r)'  a~)ULi''`_ _lmu. The
_ ,:;rdi T'_1R 0 may e ~.  g1 co  _ me :JoC! u o ai- r -i r-- iy _.. T:  overcoat
layer 03 may re ro,med of a :Ti curable resin into  a t.rt i.C }:1 -o,_. of
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
the guide groove on the subs--rate upon  the infection molding. That is,
the stamr,=" cc,_responds to  a moil h d roo -n, ctampe~- may be
produced  using a m':aste_r that- is produced L:Sirq laser r.!ast  recording
apparatus. F' ._ 1E a schematic TT ]. eai showing a col, trUCt i O': C_  the
laser iilaster records-ng a pastas 2, 1 P_ ' _grit em-' emitted From a lign_
source that is a - -:5eT %'L,_ (whose ;;aV' engtl_' 1  248nm) is reflected
on a mirror 207 and its -n---ens, Z0 adjusted it: a _'_ght regulator 20,_ T
Iur. is further  reflcctea on flatter 208 and deflected r,y a aefa.ectof- 2013.
w7IDh) i `orIImat i' n _ n, -a recoi: ---d  gene a"; .d a ormmatter 2 and
introduced ii: the  C - ct ) 03 The di-Lame--el- ^f the. 1.i r de' I -P) emu 



5 d..flec-:of is a .,.]1'_5'~.ed in a bean expand-,r 204., o .,-iscd by _.rn
4WD 2005/I09414 PCT/d3':!01}il0Uhft38  0 t & -en:, 211) gat as mo' 1Sed
i _ MC,vaLle  b_r.cn 205, and app; d to a ma : i er 2066. A Rnhn7oreFjs~
been applied _ t.. i : surface of the ^o~, __s  IrraiLated with nb- jrn:_t. The
Master 206 ro;.ata.. c  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
deviation (that is, whether the wobble 10 starts its first wobble deviation
towards the inner side or  the outer side of the disks Therefor=  _, the
method for  recording wobble information of the present invention can  be
carried out by determining the rec- rding system of the  optical disk to be
produced, _e,ec _inc the output polari*y  t 15 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. 20 in addition to reference frequency information which  are used
in order that a recording and reproduction  apparatus synchronizes a
linear ve 



synchronizes ,loci-v, address  information may he added }' added to the
wobble information by  m xi..na anals, (ST, .. ~ I l Saw Tooth WObl7les )
that are added  21 1 x_'.14_' advancing or 1. la_il'ic t-'_'1 of, a ,,._"`/e ~i
:~5-rl _i NVO 20115/109414 PCI'/Jl'2005/0083  1  regLi lc~: ~,1.:i ? < to t
n ?-en_ r gem car nd  I i-,a -\-i nq ti,n r  zrequaur,;: !M K; M_uimur: 5hi._t .l
- ring; . general, a L- ray ] E:CC; .r Q_Tl'J S I tem. In tt.at Ca e, the.
wOhble ,_ ' 'is ts  -list wobble towards t_le inner side o- the medium, -a t
the wobble parts at the inner side of t h medilu]L. In  ~L.er words, the
woable start's at a point where the wobble  amount (or Far- amplitude; is
maximum`. on he !er side o_ 10 the medium. Such a wobble is as shown
in Fig. 6. As showy  n =r' the case of the groo;r^- _co"u UG the  starting
point of the wobble is si_t.uated. c'. L - t the inner side  the me d.i 1m. In
the rst embocLment, the output characteristic of  15 tY_e formatte_ 209 i s
set so that the wobble -tarts its  firs= wobble deviation towards the outer
side of rhe 



sl ,  than , t-he wobble starts at the cute_ side of the dis ;,  considering that
this disk em -'cys the land-recording.  system, in other wo ds, the output :ti
E?.racteris~_i C: O t_'1e  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 " c i WO 200511
0 9 4]4 PCT/JP2005/1108fia8 t gnat 1r c oronle ~ Ona1 .n a. ____ nc 81
San toct]. parat, ~ at lie time t` recur 'ir1cc infcra,a_tion cr air_d.  1 C.pr.o
rlll~'111G i1 fo.rma ioT]. ~-]_Olr, a ia.bri Cat ed Op 1-Cal disk . cibt .'Iec e
on an C) ID 1"i1 01  ocuaed r, an u,? an l~ct OI,  n:,irror 3C and t}ter t: ocl
uca,c? iI a ki ec e enur  304, 'he section (o_ ti-'-ring) line is disposed
'cer.,eri uIa n m,veme_i!: oradia] direction of the  optical d sk. 1C
OutpanS_ of 7hanners an he photodetectc,_ 304 ar=  ampli-fled b;;
p_eairF lifiers 305 and 3 0 6 respecrrcly, be-::corr.  a differential signal in a
differential amplifier 307, and  fferentia1 signal is input into a tracking X08
and an address aec_ectin:r circuit 309, 15 Fig. 4 shows the reiation.shi_r,
be-_weer pus=:-pull  -racking error" signals corresponding to the groove
portions  (3) and the land portions (L) when a spot of the light used  



for recording and reproduction `I.aaers ., the guide groove.  As shown. in
Fig. 4, the t. ac:i_ng error signals change as ='C substantially s_rl'so dal.
waveform de?ending the e ri I period  he guide groove, Although the error
signal: become zero  a the center o. the groove por. icn anc a the cc L__
c_  the iar.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
710. land p ..1-1::0 `_,,11 an.cl I7 s Cod I-` n Mme a that of the tracking
error signals. Therefore, in the case where a conventional ma ter for  ot,t d
,k of lan2--ecoidlnq n-- 55 Used L n ,: 0d~nne  an Op"ial d by, f" 2-S
aMP_, 0 IYLOt']. e=1p.4 TIflv11od_ so that  a oreu tczmined information is
recDrded =7 !ant portions  and Ln.e ooti cal dish' is used as one n1 l.ar_c-
-ecordino  system, the polarity cf the reproduced wonble signals is
reversed. n the first embodiment, :.ding _the wobble r2cor 10 polarity
opposite to that, employed in a medium of  groove -recording system. For
2his reason, even 0f the  tracking polarity is adapted the land portion, the
wobble signals whose polarity is opposite to the tracking  polarity are
obtained. As a reso:lt, the polarity of 15 reproduced wobble signals from
the optical disk of the  



of _first e bodiment h comes identical with the polarity of  rose from the
optical disk of groove-recording system, -n lieu of the p.. esen`_ invention,
in Maw be  considered that a method for reversing beta of the wobb_e- 20
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 wobble shape for the land-r -, ing system NVC 2005/10911
PC'IYJP2005/o(rn 38  _e0. F.owever, the iregoenc'i hand u5 r" the rG
,,>i`_' 1C;18. 1-mot  dl' Ter.ent from UIEt (i: e "a. .ill g or-or  G I.al `he
;rRL.e.r is vern MY ,,,*.d l,e l.e`le~ ie  " feral cps Us) , a mechan sm.
wherein the w _,[,,1- gs1=  a.  cnd the iiaching error signal are ,eoa ],._pj-y
managed using respectivL circuits designed spec-fical-ly for ,,-e  gnal.s
has an advantage that the pr.opeity of Lhe recording  and reproduction
apparatus is maintained more =a5.:.11  10 compared to a mechanism
which reverse the polarities using  the colnm.on 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  The optical disk recording and
reproduction apparatus  of the present invention is used with its tracking
polarity  



set for a aroove-recording system and a rant-recording system, preferably
for the groove-recording system. When a  20 conventional optical disk of
groove-recording system is  loaded in the recording and reproduce_io
app,ara'.ls wherein  the tracking polarity is 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 2oos/149414 I'C F!Jr2oos/oogs38  a : b1, F dd: e F ins ,
rrrktt on n l uaed _r J.:  information or aW h cI.'are eristic _nicrmation from
which location on the disk can -- be td-ratified. In the  case CE an opt i_cal
is- of ~ ON (Constant Linear ye y). he re ..,.ienc. frequency signa. l may be
detected as the  wobble information. C7hen the wobble information is
detected by setting the tracking polarity for the groove- recording system,
the loaded optical dish is identified as  oI_o o. groo;re_recording
System.en the wobble  10 information is not detected, the trac:in_, 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. 15 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  20 always _
detecting _ wob,ole polarity of an optical disk under  the same polarity in a
recording and reproduction appar.atus,.  whereby a star -up time reduced
upon loading the ODt i:.a- di k.. 2 (Second Embodiment) WO
200n/109-i11 PC'I"AP2005/008838 Fj c o~,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
urther from a EtSe_ ght r be formed on ~_  ~xtra~ 50._ using an o- a= n,ic
v , ,, .,  Tnc _ :3 Sp: ll oaf 7LC '~YiO C.. suk trans 02 1 L ocxuced in the
same MF3,~ner -is  f~rs~_ embodiment. Next, an intermediate lave 3C'3
having a  guide groove on its surface is st:.C;,eci. The u,uide gro~~~e
forme in the _,,te_rmediate ayCr 5; - dseO to re_c-prd. =0 information on
and reproduce_nformation from a fist  recording film 504 that is located
near '_e the laser ..ia .  and a._SO may he formed using a stammer Wh.ic:



` - - is DrodUCe;~  with a master. The first recording- film 504 whose
ma_n  component may be a "'e oxide fim may be formed on a surface  15
of he ?ntermediat av=r 503 a spin `._.rL,g -e-hod.  pol,rcarbon.at sheet
(PC sheet) 5p6 e h.avi.nq a th ~ ck3.-1 ess 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 is incorporated herein by ~ence  n _hi optica]_ dish, the
recording Psten, of the  s~r.d -'-cording film 50^ is land-recor nq
s,,tsT~em, and the  recording yst h _i~ - di'_( film e  r. c..~ ti.nc sys em.
"he: efare, _he r;obble guide d groove __~ w@ 2005./'-09114
PCT/,7P2005/098838  to rme,a - - the r Ot 1 anion towaras -is outer side
of the . s , that it, the  wobble star ,bst._ate 301 where the second
recording film 00 formed  -_ _ .  while the woonlu qufde groove A formed
so that He wobble  art; its first wobble deviation towardsthe inner side of  



the medium, that is, the wobble starts at the inner side cf  the medium in
the intermediate :.ate.._ 503 for the first  recording film 504. Each wobble
ide groove for e Gca  0 recording layer is also formed by producing a
master that  determines the shape of the e 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 _
master This construction enables t, 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
trucking polarity of  each recording layer can be easily identified
according, to  the procedure for distinguishing an optical disk of groove-
recording system from an Oti disk o" lana-recordin~~ 25 system with use
of a recording and reproduction a Yaratlis WA) 2(105/,10941) Y(
lYJP2(IQi/11(IttS3b'  L:.e7:11 1 ,ned L')Cve an a P ae 1@i a , dC' rl .bad
,_r. G r eC1..7 Q.1 W ri _  ~ ' ortCned bt7 :L:r.LG ti is GL~~:i ca dis.i and
c., re 



CG'~d.nG 777(7  nrod)l l l"<2 71-p. rE .i e CCt. i rovi. w "1"i a inechan
1.em  V I' L1'..L ]vin C1 !':a ChI ~ OS'C1111 ~' layer , As the second e i
odiment, the tt laye p"~al dish  1 described wh.ich has twc reco?:din.Cg
layers Whose recording  systems are different m ._ n 0 'C.11e - Of
Co71rSe~ 3  s a" coast on may he applied 'CO an :.iptica disk  10 wherein
the recording s,, 5tems 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 firs,- and the second  recording aye) S are bot1 groove-re s -Oei4r ~ne
ui de _ move:- are formed in - tAie sub ,trate and :e 15 intermediate layer
so -hat wobbles start their first wobble  deviation towa _ the s--de of the e
medium. ~wrther, a  similar construction is applicable 'to a multi lclyer
optical  disk having ~mo.7e than two -recordnc lay (foi example, an
optical disx having iour recording layers).. The optical.  2D disk having
sour recorcing layers has a combination wherein  land portions cr groove
portions are use'C1 for re ccrdina in  each o' the four recording layers. T'
he combination may be  for _-ai.apl =, er construction Ni "lerei?7.
g'O'v"e-~'ro0 ve-C:1rCJ';Te.- g'' ove-1 t C'_)I C7I1C systems a.re
emL:loye l in ti e rec _a)Ters in '-hi; order -r '~ _ DT.. the e ~,_r]._ near
.'.:-O WO 2(M V/109414 PCTLJP200SMS838  



^.Lif t run on i.' cordipq systems are emp!?Ved 171 the -ls order from the
de near to a _. 1,,,, light.  im the first e>odi.r, ,t and the on:: Embodiment,
,_ re  -c:ai polarity of the wob.)le is reversed on the optical  disk. ltern
va.l.y, the polarity of ~_ ~ the re aroduced wobble  signals can be
reversed by changing a depth of the guide  groove. To this end, the depth
of the gu_ac groove or the  refractive index of a material for the recording
!,aver- may  10 be adjusted so that difference between the optical path
length of a iignr_ reflected on a groove po, ion. and the  optical path length
of a light reflected on a land portion  not less than A/2 and not greater than
A : wave_'._ngth of a light used for recording and reproduction)  15 As
described above, b . by recording :J:J::~;~_- information  according to the
present invention, there is an __ advantage that detection of the recording
system of an optical disk  ( mat is, detecting whether the optical disk
employs a groove-recording system or, a land-recording system) can be
20 -, ?asi_`y ,made, and therefcre the start-up time can be  shortened
upon loading the optical disk into the recording  and reproduction
apparatus. T`he - present irvc-r,r~.o11 can be  applied to various -e uc...~
. corda} 



lC disks, such as a ),,-A, a BD- an d, a The present inv__lti2n may be  25
nreferar) applicable the BE-2 on and } -' ~m w,.icr_ VN'O 2005/709474
pci71P2005/OOftfi3S t Co _:_ri t-i or, arid. aid f rcdnr r; krl 1, urn  having a
aa~ agth. it a ue c.1et gion ).-c _ca1] y  abour _ 0 bnm; . TI ethod for ec i i
Ln0 uoobbl e _ntcrr a'tio ; oz _he  r s ant invent'-on i , (7 lia~ arrested i
tha_ -pie no t~ 0  ouh:_e i- r^,.rmation is made to be tl e same r _ ne the
.recording system a groove-recording system or a land- recording
system.) of an information recording medium.  Therefore, the presen is
advantageously applied. 10 par'r__cu_arly to an information recording
medium as to which  both .recording sys:_ems are .flowed (tha', is, cc
stingi  according to a specification (or a standard) Furt'hher, the -method
and appara` for recording and  reproducing information of the present
invention us-rig the  .~ ~' crstical disk of the present invention employs a
spec; procedure and thereby? makes iu pos,?_.b le to reduce the load,
on the record-fig and reproduction appara~:us which load is  added until.
the apparatus identifies the recording s%T'5te'M  of .he information
recording me _ium. result, tie 20 recording and reproduct-on method and
apparat us wherein the  time required for Start-up is reduced Can be zed.
LLOYD) VVISL  24 CLAIMS  1, A method for producing an information
recording medium which  



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
[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
that a 10 starting direction of the wobble in the information recording
medium onto which  information is recorded on the and 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. 15 2. A method for reproducing information from ,in 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, 20 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 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. 


