Z 6 FEB 2Qal SPECI FI CATI ON TI TLE OF THE | NVENTI ON OPTI CAL | NFORMATI ON

MEDI UM STAMPER FOR MANUFACTURI NG TRANSPARENT SUBSTRATE THEREFOR AND
RECORDI NG METHOD THEREFOR BACKGROUND OF THE I NVENTION 1. FIELD @ FFRENS
I-NVENTI ON The present invention relates to an optical information nedium a
transparent substrate and a stanper for use in manufacturing thereof, and a
recordi ng nethod therefor, on WSPEICIEEDANEONecor ded i nformati on bei ng
optically reproducible, and in particular relates to an opti cal

i nformati on nedi um having a sector address information detection means
therein, being suitable for a high density recording nediumon which the

i nformati on can be recordedTEItE ORTHEIDGEENTIONTred | aser beam of short
wavel ength from 630 nmto 670 nm 2. DESCRI PTI ON OF RELATED ART Wth the

recent 2@%5?9%% 'rzrggémm@ﬁmmmmmpm FOR aVANUFA OEVRINGIt h

| aser, ron i's proceeded on the standard for DvDs (Digital

Versati | i i eqfh ]?ﬂo nd r JRISVGt MRTgibdensi ty,
as wel Ifmkﬁgméati on erﬁeoﬂfmg? ﬁggDVD is provided a data
recordin Er%ﬁt | east on one surface thereof, in which pits are forned

as a nea ecording information, and a reflection |ayer nmade of netal

filmis fornmed on the data recording area. For the DVDs, a different
standard for high density is determined, 2 6 FEB 2004 conparing to the

standard for the opti cal | ok AR P At TNFERAIDRE

1. FIELD OF THE INVENTION

The present invention relates to an optical information medium, a
transparent substrate and a stamper for use in manufacturing thereof, and a
recording method therefor, on which can be recorded information being optically
reproducible, and in particular relates to an optical information medium having a
sector address information detection means therein, being suitable for a high
density recording medium on which the information can be recorded and
reproduced with red laser beam of short wavelength from 630 nm to 670 nm.
2. DESCRIPTION OF RELATED ART

With the recent advances in development and application of a short
wavelength laser, standardization is proceeded on the standard for DVDs (Digital
Versatile Discs) which enables recording and reproducing with high density, as
well as the practical application thereof. On the DVD is provided a data recording
area at least on one surface thereof, in which pits are formed as a means for
recording information, and a reflection layer made of metal film is formed on the
data recording area.

For the DVDs, a different standard for high density 1s determined,



general or popular now, such as a CD (Conpact Disc). For exanple, @AFgélé[[ﬂF:e
optical pickup, it is determned to use the red |aser of short wavel
from630 nmto 670 nm and to use an objective | ens of high nunerical
aperture, such as of 0.6 in NA etc. Al so, acconpanying with this, for
dealing with a curve or bend of the disc, the thickness thereof is

det er m negngarigmn the standabdfor Hthe foptibal)infokmahen ro¢diumhbeo. theomaser, for
mai ntai ning a conpatibility or interchangability in sizes between the CD
havi ng tinekdless pepulhr 2100 sucheaslias€Do{ CoMpactaPjsc).eBois erimple; raith uhe t hat
two pieces of discs are filed up and pasted together. According to the DVD

st andar dopt;cah b@:%?'&dﬁr it Bilnbd 3 uOOhPIAC RSO of BorelinaveRAgty foat 63017

capacity ‘o at the maximum in average thereof, i.e., video and
audio infaor | f i ' Q8 - anbRuted siSVas Wt h a
recor dab?rgoteg’?fdsﬁxg'h agé tg&%&%e@%ﬁl\%n@g%g% r’?;ﬁ‘nr}{:or rre?'tpi on, ’iS. e., ATIP
(Absol ute Ti r§ I n Pregroove) is obtained through FM nodul ati on of wobbling
of the s(gprlal ‘érﬁ‘&?\-/e tracking guide. On the contrary to this, with the
recordabl e DVD, such as a DVD-R,. etc.,

) th ddress information, i.ngluding a

posi tion i nf or RSP0 ACEHIMPAG g ity Fhus.fas, 1P5nwﬁ'€cﬁ GYAVEr Ot h‘é“‘f iolggﬁ‘las
obt ai ned by neans of pre-pits which are provided in advgfn on %Ia d
portion disettheehickhess: therdofrig dgtermened Qdmunhdovisoatauy falis(lyg) of thah of he
place of the ATIP. The pre-pits which is applied to the DVD-R as the high
density thee€hr dHowenedi fom memtdinmgda atvovpatibality ber nmgrehsngabblityt He sui$6i cal
pi ckup together wth the pits of the record signal, however in this
i NSt ancepetiyeen Ofpki CBl hav@iguthitkess @it .0l heal the distralt D'VIDs sapplies alughg wi t h
‘the tracking guide. Therefore, under a normal condition, the pre-pits are
read out gl 3Gl {Hah #vbNBletdsOHT UNRs Rird Filé@uplardl PadtéBt@fer. According to

the DVD standard, it is standardized that one piece of the disc has recording

capacity of 47 GB at the maximum, in average thereof, i.e, video and audio

information for approximately 133 minutes long.

Up to now, with a recordable CD, such as CD-R, etc, an address
information, i.e., ATIP (Absolute Time In Pregroove) is obtained through FM
modulation of wobbling of the spiral groove tracking guide. On the contrary to
this, with the recordable DVD, such as a DVD-R, etc., the address information
including a position information on the optical information medium or the like 1S
obtained by means of pre-pits which are provided in advance on a land portion
between the tracking guides, and the wobbling as well, in the place of the ATIP.

The pre-pits which is applied to the DVD-R as the high density
recording medium mentioned above can be read out by the optical pickup together
with the pits of the record signal, however in this instance, the optical pickup 1s

controlled by a tracking servo along with the tracking guide. Therefore, under a

normal condition, the pre-pits are read out discriminating from the pits for



recording of data signals which are fornmed on the groove. However,

dependi ng upon the shapes, sizes and so on thereof, the pre-pi t%ﬁn‘ﬁﬁ 20l
read out mxing with RF signals which are obtained fromthe pits for
~recording of data signals. Inthis case, it may be a cause of occurrence
of errors in reading of the data signals. In the DVD-R and/or DVD-RW the
pre- pi t seasrdingeofdany yighats whichi aienfprmtedeomdie @ssovenfldewetdro depending
position information on the optical information nedium when recording.
However ,doRaHE RhARRY s2e€ aR@ o WsetherddENtheqpe pilsanag be redtbofamixingavith he
signals obtained fromthe pre-pits are mxed into the RF signals

i ndi cati f cQrd &gﬁé bgetdie fFRUSEoMinO6E datzesigRalef It Heserrors
in the ggasg?nr?lg?gﬁﬁgfel?% at gr@i&gnalesr.n On theootnhge)r hand, gif it is

difficult to read out the pre-npi c ' i Nk tion, such
as the addretddc %ﬂ&?u%eeofg%%%?u? e\ggr%?r eC ﬁlyfgagtr%g%%lthlta ﬁdedtélg o?gi' ng,
therefore the recprdi o] t st,abl e, .and ther r LAS,; robl em
that the reprodtdhs %@féﬁ%ﬁm erbgcg}edprsel’%f raf's ?%"egsr?é%ﬁgﬁb@%l\?ﬂd&gw OF
THE I NVENTION I n accordance with the present .inventjon t%l;i.nﬁ) i ngon

consi derthei addressotndormatens) afsthgcBoHPRhyR iPR PthdNf 2RHCAY BIOTFREBr - pi t s
for reading the address information of the optical ipformation, nediumin
conf or m mydmsi twheneresoringle Homweyer, rthoughithry, aet ngbjustd Whsar EFoqucis,.
provide an optical information medium a substrate for use of the optical

i nf or mat ihenfadehiatthanignalssobaimed fran therprematstare mixgdsintaathe RE; 81878li ch t he
address information can be read out fromthe pre-pits wth certainty when

recor di nghdidafieh Ui the reddrdr dab irpay 68 thbidatsangf woemrédve @i theugrrotssinsthef ted to
-a starting position of the recording after accessing to non-recorded area,

and the geragg,rEE%ist{%qap\dgg QEnali ssol ved in reading due to interference

bet ween . 04 the srgnal obtained fromthe pre-pits indicative of
the address infQpmpti Qfhe@Nfladd)®if it is difficult to read out the pre-pits when

recording, the information, such as the address, cannot be read out correctly
during the recording, therefore the recording comes to be unstable, and there

remains a problem that the reproduction itself of the record signals 1s unable.

SUMMARY OF THE INVENTION

In accordance with the present invention, taking into consideration those
problems accompanying with the reading of the pre-pits for reading the address
information of the optical information medium in conformity such the high density
recording, an object thereof is to- provide an optical information medium, a
substrate for use of the optical information medium and a stamper for forming the
substrate, with which the address information can be read out from the pre-pits
with certainty when recording, including information on shifting when the pickup
is shifted to a starting positiron of the recording after accessing to non-recorded

area, and the error is removed or dissolved in reading due to interference between



record data read out fromthe pits on the tracking guide, thereby enabling
to prevent fromthe mxture of the signal obtained fromthe pre-zqii 1) mmt o]
the data signal when being reproduced. For acconplishing the object
nmenti oned above, according to the present invention, the pre-pits 6
provided on the land for indicating the address information are sh

f r om t heht aighaB obidifed frbantlieopre-pitsemeinative of dhe iaddresp infaemation ensditkg of the
tracking error signal, as well as weakening the | eakage into the RF
signal , $@o@sdiia FHadchitTifivat ahbesiveen theetrhckankinoder therebyi gnalilingnée t he RF

si gnal

which is obtained fromthe pits on the grooves 3, and preven

themfro

Acoor di %Pepéit om®IHO RS Yo hiackigntl Sithihed FRéisihagpretpits &ncthetduta
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to the present 1 nvention, there is provided a stanper,

n oncave .and_conv | i ke steps being forned in an concentr
g‘bag‘fqhe@rg%flgqe ‘g)?&g@r%{i n the concave portion of said stanper
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subst r ati@veaton, ushe i preamtsopft i RIgride
resin by a stanper conprising concave and convex-like steps.bei ngl f
i n concemformeation aresgiifted framndhe lantbBewith inteatienn thsrehyainfrasng Fat

eon, s | prednsoph | Ay e ORmRY PR BRI B AT

he

provided pre-pits indicative of an address information, being forne
means of inBerRitpjefcthe arackinigt ércor, sighlc s ivell gsrweakgaingothet!pekagsiai ey
sai d stanper in such manner that the projection portion is connecte
| east onggasl, heasCRNYBYriR@idtE Geswed teniracking eeroc cngraal endothei BR . sigwator di ng
.to the présent invention, there is provided an optical 2 6 FEB 24D4
i nf or mat | ARn"RA i Tned IO 1tBE Pl oA the aRSPRED tandlreléming thefrofropebahgating a

erroneously read out with confusing with each other.

According to the present invention, there is provided a stamper,
comprising concave and convex-like steps being formed in an concentric or a
spiral shape thereof, wherein in the concave portion of said stamper is formed a
projection portion in such a manner that the projection portion is connected to at
least one of the convex portions adjoining said concave portion.

Also, according to the present invention, there is provided a substrate for
use in an optical information medium, being formed from a resin by a stamper
comprising concave and convex-like steps being formed in concentric or a spiral
shape thereof, wherein on said substrate i3 provided pre-pits indicative of an
address information, being formed by means of a projection portion, which 1S
provided on the concave portion of said stamper in such manner that the
projection portion is connected to at least one of the convex portions adjoining
the concave portion.

According to the present invention, there is provided an optical
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recordi ng | aser beamtherethrough, a recording |layer 12 being fornmed on
said transparent substrate; and a reflective layer 13 for refchEtFEBg%ﬂm
reproduci ng | aser beamthereupon, thereby enabling to record optically
readabl e signals by neans of . the recording | aser beam bei ng i ncident upon
fromsaid transparent substrate 1, wherein said transparent substrate has
spi ral - | jnkfimtatidaK imtdigt] d@en@ising:a as trahspaeentt harstrate  lorfonnpeetliesr dcor di ng
layer 12 is formed, and pre-pits 6 indicative of address information,

bei ng f o mEdiQN 14k BWdnd tHEkiHIEGh el waestdidze ldyeackd hginggfiomiesl 3n said
wherein the pre-pits 6 are formed with shifting froma center of the |and

8. Thefeb%r&p%%g.t RLBSPUES afld 3 GeAPARRA Idyar L1 (81 deNQinghreprocing Jagui de 3

nei ghborlir I"an such the optical information medium the

opticall readabl e signal s ane rec I t 1B G Godek T | aser
beam i ncg‘?férht%‘%ﬁ‘ﬂ??n’ ill’% %gp%lfr}ganos%%?gcﬁ? wééuégl t[:eg?@l?gé o‘r?lsgﬁjﬁli th said
tracking guide 3. In the optical.informati op nedi.ym usj

subst r at &ef @Fo%nﬁ)ﬂ?ﬁeégbea‘q B¥en St t@&?uﬁ?%@@htrﬁgp or' ?reggg&ngulch t he
stanmper, since the pre-pits 6 are formed with shifting fromthe gcenter of
the | andwBereim spigk trapsnassnt, subsigatsy EﬁspﬁﬁléﬂﬂlkeaVéc 138 rﬁ'é‘d‘?% ? TR ?‘{f?a"e

mg from
the center of the land 8 in a direction _of an jnner peri h.er}/ of t di sc,
then t hetherenfpiohswhich ther resarding daysi k2 nnferared; (and Psapits g REXP Yo the
center of the beam spot nore when tracking, therefore it is_ possjble to
obt ai n apddrew iffec@atitn sbemal famddnenr eplaodud edefuiegn Retvesent the prasking: s
being larger than that in a case where the pre-pits are forned at the

center Oguid% 3, Al dvhdrbigr @R)prt piRRed ey fortded withchifgngiftdm ceceniemel; theal so,
wi th such the construction nmentioned above, it is possible to make the

shape of espﬁ%ﬁlﬁé S tRe SHRIHST 6 th@Npehad th tht hede afetheheackingesupde3pi t s
are forned at the center of the land. This is caused by the fact that it
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readable signals are recorded with tracking the recording laser beam incident upon
from said transparent substrate 1 along with said tracking guide 3.

In the optical information medium using such the substrate for an optical
information medium, which is formed by such the stamper, since the pre-pits 6 are
formed with shifting from the center of the land 8, in more detail, the pre-pits 6
are formed with shifting from the center of the land 8 in a direction of an inner
periphery of the disc, then the pre-pits are formed in such a manner that they
come near to the center of the beam spot more when tracking, therefore it is
possible to obtain an araplitude of signal as the reproduced signal of the pre-pits,
being larger than that in a case where the pre-pits are formed at the center of the
land, thereby to perform the reading with certainty.

Also, with such the construction mentioned above, it is possible to make

the shape of the pre-pits 6 smaller than that in the case where the pre-pits are

formed at the center of the land. This is caused by the fact that it is possible to



are formed at the center of the | and, because the pre-pits 6 are off-set
fromthe center of the land 8 in the inner periphery direction of the
disc, as nentioned previously. And in this case, since the pre-piltisFt§ 2¥n
be made snmall in shape physically up to such a |level that the signal
anplitude thereof can be read out (for exanple, at the signal anplitude
when t heglthier fhet sighalaamplinideststing ladger cleant that ofi the lvas¢ arherg)the @yenpitsn t he

case where the signal due to the pre-pits is |eaked into the RF signal, it
conmes t oy herosmbfli & @Btderiter @t {her lahBabeddiee tthepretpitatd are off-sehdrommi thenum
signal as the data signal when it is decoded into an EFM signal, therefore

it is ea o _fi,scnlim nat.e ot ; i ) kebys treemionednt f
?ﬁ%léél’sf)g rt]lzer’; I%He%t E)[?tﬂllllé llgtﬁég?%érﬂﬂle%ﬁtcﬁfe&l&?%f thehgisebiis trRertionednt from

r eadi ng e It's e€rroneously. For exanple, when
reading the.data pits formed on-the g | Smatli &8a1F9RdMEHENG t he
t r acki ngp‘éeé'f%fyorfgﬁiemo%ﬁ &A1 pﬁlé%uﬁﬁegﬁggngﬂ%ég%h?ﬁ)g tmraack% ng gu?}glatg 3, the
address signal, obtaineq fromthe pre-pits 6,.co t 0 ring to
The. o1 gnay BBV WRiP FRONF IR AR AT Ie TG BO e Sal 8 By RIRA
pre-pits 6 which is mxed into the RF signal. ohtained fromtihe data pits
comes t oexdmmpleeak the piepal amplider whem the gred@(tfh ?sa“fe &g”ﬁ?‘atﬁt éf’f? cﬁe“%’ xolfﬁg of
noises into the data signal. The pre-pits 6 are preferably ta.be hifted
in the ditrecland @), even mnthe cagemihsreile Bignalidie toahs Pas-OHE 13 IFKEF B e with
respect to the center of the land. This is because, as was nentioned

previ ousR¥, sidnal, piteemnts tar be fauffieidnily sualerathaanther timengluratinsy ooths cl ose
to the center of beam spot nore when tracking, therefore the reproduced

si gnal ofyihideurAr Sighhll 3s Ofikadas siBgalamghient itdes dbcadegnaitoban ngFMarsegnal,t han
that in the case where the pre-pits are forned at the center of the |and.

EE‘E gggzme?eiﬁie (8 dabPekidNriiihae i8 fictn he-dfta MerGil Mherebet tohreheit fromdth 2 6
w thereof 1s preferable tolie within a range, 0.23 /2 mw C 0. 38
u-m reading the signal due to the pre-pits erroneously.
For example, when reading the data pits formed on the tracking guide 3
while conducting the tracking servo on the optical pickup along with the tracking
guide 3, the address signal obtained from the pre-pits 6 come to be weaker
comparing to the signal obtained from the data pits. Thereby, the signal of the
pre-pits 6 which is mixed into the RF signal obtained from the data pits comes to
be weak, therefore there hardly occurs the problem of mixing of noises into the
data signal.
The pre-pits 6 are preferably to be shifted in the direction of inner
periphery of the transparent substrate 1, with respect to the center of the land. This
is because, as was mentioned previously, the pre-pits are formed in such a manner
that they come close to the center of beam spot more when tracking, therefore the
reproduced signal of the pre-pits obtains the amplitude of signal being larger than

that in the case where the pre-pits are formed at the center of the land.

The pitch p of the tracking guide 3 is p =074 4 m, and the half-width



And, the half-width d of the pre-pit 6 is preferable to lie within a range,
0.20/2 mc dc 0.33 um Fromthis relationship, the ratio w d B@tREBe;
the half-width wof the tracking guide 3 and the half-width d of the
pre-pits 6 comes to be within a range, 0.5 Cwd C 1.7. The off-set
dimension S of the pre-pit 6 fromthe center of the Iang8 t hough
dependi Qg 1heesF fshpreférdble nf litheithianal r8uge, .2hr & &t aBl YWt & | P38 W thin a
range, 0 ,umc 6 ¢c 0.2 gm and the width I fromthe boundar(%/g(;))ortion

bet ween A he hd ASKLDQADW GBS grechit Beis| prafbrble oo tirewithimearang® (.80 pkef er abl y
tolies wthin arange, 0 9 mC1l ¢ 0.2 ,um As nentioned in the above,

with the optigalcinf 2N PG s AtaRdhipg the e pr/ds detwdeny et i on,
wher ei n ™ h& s?gﬁﬁl ?'%%é&r ecorded onto the@gopt ical information mediumin

conformty.wth th i gh density. Ke | NG | §¥fltMe Wré Bits P B@mede

opti cal hﬁyf(‘:‘ﬂﬁiﬁl? ¥ ﬁg @%%P&g‘ggsé‘}d%%ﬁ %gin eegarlggg@%ut frofran\"‘gqtrh(i'}l pre-pits with
certainty when recording, d r Lng gut I S deslt

errors &P &eeVithin arangs, ﬁsr gdWﬂ;%hé%?@h%P&%?Qﬁ%@é&??%n?{ Ee ‘ aﬁg
pre-pits indicative of the sector jnfornmation and the,.r r ta .t ead out
from t hé fromsthercentereofi thadradh§, Hipugh deppp ‘Q%J“pé’ﬁgg? ivﬂgtht §P§I§g]5ﬂ gugta’I 1% he
address informati on when recording and the_data signals n regproduci ng,
with di qeeferbipttbnesoattherrn rargemOniit hmace &%y.o-% E@ﬁ&gﬁaﬁl% gF
DRAWNGS Fig. 1 is an expl oded perspective view of two Ei eces of substrates
in an  exswpihe BSurlanpportal benfemntite tackegigmdeadcenditng lapd tthdo ghesent

I nvention, under a condition before they are pasted together, including a
parti al &E%tsssse?l‘réfe@blw{cemega&haoﬁ,ra:ﬂge, BER. 2600=Fl & .2 sitamper spective

. view of 'show ng the sanme optical information nedium including a partial

cross-section view,thesRal in the above, with the optical information medium
according to the present invention, wherein the signals can be recorded onto the
optical information medium in conformity with the high density recording,
optically with using the optical pickup, the address signal can be read out from the
pre-pits with certainty when recording, and when reading out the signals recorded,
errors are eliminated in reading the signals obtained from the land pre-pits
indicative of the sector information and the record data read out from the pits on
the tracking guide, thereby enabling to read out the address information when

recording and the data signals when reproducing, with discriminating between

them with accuracy.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is an exploded perspective view of two pieces of substrates in an
example of an optical information medium according to the present invention,
under a condition before they are pasted together, including a partial cross-section

view thereof;



Fig. 3is a plane view of a principle portion of a transparent substrate
which is applied to the sanme optical information nedium Fig. 4 f
perspective view of the transparent substrate, including a crozstj?s %@%ﬂﬂ{'on
view which is cut along with a line AAinthe Fig. 3; Fig. 5is a vertical
side cross-section view of the principle portion of the sane optical

i nformation megiguny iFid pefspestivan vesw asfgstbwieg t theasares eptiealoyforBationn vi ew
of the principle portion of the sanme optical information nedium and Fig.

7is a CtidEdink SV Bt aPcdbatReion WESGRERIE,ON OF THE PREFERRED
EMBODI I\/Eﬁﬁcggﬁétrldec:[ﬁ% Fe\r,\t,) oigt ai |l ed expl anati on of the enbodi nents accordi ng

Lo the Presenpid nyS0ld Blnllvibwsr 4! MELPK SRUSATAMY thahsparent RaBsictan ngs.
I

A wite once optdcal™ihfSrimat i on mediumis shown in Fi gs. 1 and 2, which
is pasted on.both.surfaces and . iS¢ reproduci ble fromthe one
surface Wi é%PP&?%P%?n At ot frﬁéﬂgpg ? | c%eap'ﬂ?’or mati on medi um accor di ng
to the present_invention. A transparenpt,substrate 1 i St ate.in a
di sc-1i ke shap&ig-h4visngd RETSRESHYErVIAY| 894"an?1}~?83"c98ht5%‘2§“%%r kjl?%‘tﬁ&'? heerleof .
This transparent substrate 1 is nost preferably to he mgade of transparent
resin, wo#s-mtlpmlvy@aﬂﬂunbﬂ%wtpﬁpwlﬂ'w?mﬁe”f'éjtl“ilﬂbﬁE'g( gBNNA), etc., by
means of injection nolding. Here, when form ng the transparent fﬂ%ﬁgtrate 1,
a stanper 21 i Figseds aovertienliside cronsacasionovivexol theedréncpls RArEHOR 8ina
spiral -1ike shape, as shown in 2 6 FEB 2064 Fig. 7. In the concave portion
23 of thgns! 3pReH iftbringtiéh eddiked; proj ection portion 22, which is connected

wth at |east one of the convex portions 24 being adjacent to the said
concave porti OFig36 is" ah NirYar@e® Oflirtiedlt side arogedeetlon oview dfirtbe principle
portion of the same optical information medium; and

Fig. 7 is a perspective view of a stamper.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, detailed explanation of the embodiments according to the
present invention will be given by referring to attached drawings.
A write once optical information medium is shown in Figs. 1 and 2,
which is pasted on both surfaces and is recordable and reproducible from the one

surface thereof, as an example of the optical information medium according to the

present invention.

A transparent substrate 1 is a substrate in a disc-like shape, having a
center hole 4 in the central portion thereof. This transparent substrate 1 1s most
preferably to be made of transparent resin, such as polycarbonate, polymethyl
metacrylate (PMMA), etc., by means of injection molding.

Here, when forming the transparent substrate 1, a stamper 21 is used, on

which concave/convex like steps are formed in a spiral-like shape, as shown in



peri phery side thereof. However, in the portion which is connected between
the projection portion 22 and the convex portion, there may bﬁgfﬂﬁ@@ﬂ a
hang or a rise in the shape thereof. In a substrate being forrmed fr a
resin by this stanper 21, a projecting land 8 is forned on the substrate 1
by a concave portion 23 of the stanper 21, while a concave tracking guide
3 is formed on theeonuad pattnl2byf ahpsajrget 2dnis grovided Progcen PREIYY anper
21. Further, a concave-like pre-pit 6 indicative of an address information
is fornmeg Qmidhe sstebicdt Rith )eat Phe]sfcthe conpex pbdiond 24bkeing adjasered in

t he concave portion 23 of the stanper 21 to be connected with the convex
portion 24,thergo idil ©36 s thier ditheht Pebhnefedftot e inaed 8
adjoiniﬁ% ?ﬁegégagﬁ?%gggEPQgﬁ3nglgeﬂggnﬂgg?ed with the tracking guide 3 on
the substrate 1 q% Hﬁe one surface of the substrate 1 having the
transpaﬁ@ﬁEs?VdH@Ff 8" outside of the above-nmentioned center hole 4,
there is provided a clanping area

, 4and .in_an outsi eneof is formed a
data recordi ng}ﬁ’r"\é?é’ebr 1 48E o ROTHOR tuﬂlééhj acor}nggyed 'bgt%veteg [lf?eofpr{)_]%ctfl&{

ordi'ng area o e
transparent substrate 1 is forned a trackin uide 3, with a _.spi. -1ike
gr oove( ortidin@2pand: theoLORYRX PPEIOR; HRErgUNEe bg ﬁ%gmsﬁﬁh,aeﬁ o &t "?%é‘r‘ q*%? andar d
thereof. As is shown in Figs. 3 to 6, in the land 8 between the tracking
gui des Zhapettigresfed above, the recess-like pre-pits 6 indicative of the
address information are forned at an appropriate di stance therebetween
when recor di ng Ii hesutisgar! seidg Gofikl HOOMaonsio tyhthiv pampsr 21 nRdTRIECHBS
medi um Those pre-pits 6 are fornmed in advance, together with the tracking
gui des nBRLIiOREtARAVEn thbanbitedsi gy tdhechcarspationt23 ofittst smper My t he

~injection nolding. o
while a concave tracking guide 3 is formed on the substrate 1 by a projection
portion 24 of the stamper 21. Further, a concave-like pre-pit 6 indicative of an
address information is formed on the substrate 1 by a projection portion 22 being
formed in the concave portion 23 of the stamper 21 to be connected with the
convex portion 24 thereof The pre-pit 6 is formed in a portion of the land 8
adjoining the tracking guide 3 to be connected with the tracking guide 3 on the
substrate 1.

On the one surface of the substrate 1 having the transparency, and in an
outside of the above-mentioned center hole 4, there is provided a clamping area,
and in an outside thereof is formed a data recording area or region. In the data
recording area of the transparent substrafe 1 is formed a tracking guide 3 with a
spiral-like groove(s). The pitch of the tracking guide 3 is 0.74 4 m at the
standard thereof.

As is shown in Figs. 3 to 6, in the land 8 between the tracking guides 3

mentioned above, the recess-like pre-pits 6 indicative of the address information

are formed at an appropriate distance therebetween when recording the signals



As is indicated in those Figs., the pre-pits 6 are forned with shifting by
an of set dinension 6 with respect to the center of the land 8. Therefore,
the pre-pits 6 are opened at the edge on one side of the |and 820 AER 2ilhe
shiftings of the pre-pits 6 with respect to the center of the land 8 are
in the sane direction, in the exanple shown in the Figs., at the left-hand

si de of §he thanshtichl tiriagon 3nediu. , THaenpreapen édateofarveds idadyandenner
peri phery of the land 8. In the portion being opened is forned a

proj ecti@pab LKE i e tradking Suide hoMicHRd dbdak, ivhen dephingothet fhassparemt 7 is
| ower thtggetbhég}d%lpﬁ?sﬁ%f & Tack] ng guide 3 and the pre-pits 6, nanely
the height of t@g | and fr bottom surface of the tracking guide 3.

This ri Stﬁﬁﬁyl ﬂ?eo%cgmvr\l/i rﬁﬁl(%“lrl?errupti ng on the way thereof. Since this

rimportion is |ower than the height of the. | Qs IR bihe

reflection amodht Sofd} ”‘oﬁ% d:g%% &ﬁeprlea‘?‘}ha%%ﬁ ?%Hnﬁ%ds%c%gs d %own

when being irradiated wiith the | aser beam t hereupon. ringin n

anpl i t udan off-sehalimepgron;| naW“Bbfteéli’??édoitﬁe tcﬁf‘?riq%stﬁﬁﬂalég%; ﬁ?@é}ﬁﬁ%ﬁﬁgm t he

|l ess the reflection anmount of | aser beam u&on t he Ialrgwpqr;hi on, fttge nor e

advant agpreysts & kher epened atitbe edgaronongrsedephbiedand S| Hif SHFHEESFHL B¢

di mension S of the above-nentioned pre-pits with respect to .the center of

the | andp@,pitsh®wgth esapectdionthe weoter tdfshevlatich gie 1hghe sarae dirgctipn.endhgbl e t o
, & lprerp ) :

be within arange, O ,umc 6 0.2 ,um while also the wdth | fromthe

boundar yepeRdlk GhoR@t We e Fhs. ! dtaiki leg-lgmiddadd ofntietlard liartbe Figo3, ke
pre-pit 6 is preferable to be within a range, 0O ,umc 1 c 0.2 am

Furt her, Eélgg chjghggl 18fihkhegd ro@qhhé}gp&%my %fi thePlaiid B. 7k the portamdbenpal f

wi dth w 004 thereof is within a range, 0.23 /2 mc wc 0.38 um
The di aneter .d_of | e-plt 6.1 1d| 188t thhf &8 ddith loEnlishimf t he
pits whi gpened els](c}orrltléu 3 \Hgé]%d?&li life Irfin RGEIS bﬂz&lu% } et

orned n recording the signals onto the opti cal
| nfor mat 1701[%] lower than the depths of the tracking guide 3 and the pre-pits 6, namely the
height of the land 8 from the bottom surface of the tracking guide 3. This im 7
may be formed with interrupting on the way thereof.

Since this rim portion is lower than the height of the land, contribution to
the reflection amount of laser beam upon the land portion is decreased down when
being irradiated with the laser beam thereupon. For bringing an amplitude of the
LPP signal obtained in this instance at the maximum, the less the reflection
amount of laser beam upon the land portion, the more advantageous, therefore the
rim is preferable to be low.

The off-set dimension O of the above-mentioned pre-pits with respect to
the center of the land 8, though depending upon the width of the land, is
preferable to be within a range, 0 #& m < &§ = 02 u m, while also the
width 1 from the boundary portion between the tracking guide 3 and the land 8 to
the pre-pit 6 is preferable to be within a range, 0 U4 m =15 02 4m

Further, the pitch of the tracking guide 3 1s p =074 4 m, and a half-width w

- 10 -



medi um For exanple, in the DVDs, the length of the data pits are about
from0.4 ,uinto 1.9 ,u in, however the dianeter d of the pre-pbFE®?i0$
determned to be shorter than the mnimumpit length 0.4 ,u m In nore
detail, the dianmeter d of the pre-pit 6 is determned to be from50%to
83% of the mnimumpit length. For exanple, in the DVDs, the m ninmum pit

I engt h sRQubElib&ithides rafget Or3e A I shan®l 038 gcks, however the length of
the pre-pit 6 is determned to be equal to the length of 1.5 to 2.5

channel cl ocksqyAs ncsem dehfiffdieareicen the téngthef thee-pit 6
is determ ned Fgebdé&\?\n EeK%ana}lgE’é% . au mCdc 0.339m Wththis

rel ati onshl p he tio bet E iifoemkiio® gui de
3 and t HatSh# Ct}\/\nab"t ﬁord“?#w“qug f)e\fl‘%%]néh[gel sél\f)\znﬂ%MhQ?]trtl@am?a égeca 05 wWdec 1.7
Wth such the constructian, |b| ob e nal for
each of mediumpfeor sxam %r‘ﬂéheg%vﬁﬁeﬁ’tesl ngotgudt?d 'tga%éﬁ ggt%fg%p?ts
formed on the | and, w thout mterferencep‘rp]et ween %Hin% ge?eref ar & Qabl I ng

to supprgss tedkdgl ot hweeve@taﬁéilémriﬁdi e Besp & %nars on the
pre-pits. Also, as shown in Fi

3, the pre-pit 6 is er.abl
formed ghatter tharetird yninimantpihgength &t ot By dB mere; W‘éﬁ@uﬁ@ di ?ﬁfh‘g#’g of the
pre-pit, seeing froma plane view thereof, so that it contacts with the

boundar ythpqiréipn6 hetweatinetiite Her xoti 509/6g0i 83&6 BF Aei mimenuma Rt Bgtly dersuch
the configuration, the surface of the pre-pit 6 is enlarged in the shape

t her eof aanﬁ &l PRt HYDs, AmfikignsRpit lehyth chouldbe tha dfahteep@)ichanndl t he
anount o e reflection [ aser beam in a case of seeing fromthe optical

Vi ew poi SRR piP oPfheS ¢ 6tideRRtdrinined pobeiehusl toothedkngtht he
anpl i tudée]tOClgqt Og&fﬁ,?re pit §|{ gﬁal gr&(\szl!ue1 Therefore, it is possible to

maintal noon 240 FERaARd ERkE eAEhﬁeO%leéE iPfcohliRte e Mibmeiegndlaf thei ng

obt ai nabf pre- p| In a standard shape t hereof, even in a case
where the shape. chan I<tq{ {heuﬁ33h mof the
st andar dP&eRft s‘ia?)éieiwrgeéft&t%e}%%y&%n%gl ng’ to uce A

With this relationship, the ratio w/d between the half-w1dth w of the tracking
guide 3 and the half-width d of the pre-pit 6 is within a range, 05 = wd= 17
With such the construction, it is possible to obtain a necessary signal for each of
the pre-pits formed on the tracking guide 3 and the data pits formed on the land,
without interference between them, therefore enabling to suppress leakage of the
signals into the data due to the signals on the pre-pits.

Also, as shown in Fig. 3, the pre-pit 6 1s preferable to be formed
curvilinearly directing to an outside of the outer periphery of the pre-pit, seeing
from a plane view thereof, so that it contacts with the boundary portion between
the tracking guide 3 and the land 8. With such the configuration, the surface of
the pre-pit 6 is enlarged in the shape thereof in that portion, and the contribution
of the land potion to the amount of the reflection laser beam, in a case of seeing
from the optical view point thereof, comes to be small, then it is possible to take

the amplitude of the pre-pit signal large. Therefore, it is possible to maintain or
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errors in reading the pre-pit signals. Further, as shown in the Fi éﬁbé 2,
5 and 6, on the portion of the main surface of the data recordirz'dig ﬂﬁs
formed or coated a recording layer 12. The recording layer 12 is formed,
for exanple, by applying or painting organic dye by neans of a spin coat
met hod or the like. Figs. 5 and 6, each shows the cross-section in the

radi al dinkget ihenowput b the penppaigrdls beingt ottmable when shaypperPEnts Ty dm t he
Fig. 6, the pre-pit 6 is at the |eft-hand side, nanely being shifted to
the i nnef,REFd RRGeVhelde Sfentifea distowhaedhashage sPthel freqfit ishetmngedido

| eft-hand side of the land 8 is opened. Further, in the portion being

opened gf, j&rlli]{%&eth% tf}gtg%i? ﬂ'g:dsstﬁréﬁrditzl%@ sRESe Bldredt; thdi6lye endblingy iR eeduce

proj ectioh errm ower than the depth of the tracking guide

3. Here, the.laser bea i 0, general, shows the strongest intensity at the
cent er i‘ﬁ“gsr“ééfﬁ‘g?g e&?i%ﬁ?’i"%ﬁfst hereof. If the pre-pits 6 are off-set to

the inner periphery of the Land 8. as ntJd on LN | t he
pre-pit 6 cone eheas $oydh 1 She‘t ﬁégscérrﬁets %quegﬁ]t\}}\gz’r?ﬂ?%gﬁitﬁ%?&]ﬁ? i's
possible to obtain the diffraction jnt eGFsi ty, Hei ng nH.ch fore Ehﬁ@et hat
obt ai nedsusfasa afhtheptata seeordng gearedoaneq KE COplsft FEWF INE' W Ehd“ Hd%ever
the pre-pits 6 nentioned above are provided for the purpose of  obtaining
the si gnmksrding bayet H@ iaddreed fonfesamals, by amlying BRAMES PERBIHEYS BX

medi um however by using those pre-pits 6 in comon, it nmay be possible to
obt ai n amegifbi aRprOfat ahethod or miet like wi t h t he wobbling of the tracking
guide 3. As shown in the Figs. 1, 2, 5 and 6, on the recording |ayer 12

formed in 2 6 RERs2$Rn8 Us;eabhahowsnke casssmectisroie thelmiva disectionmddthe
reflection layer 13 froma netal filmof gold, alum num silver, copper,

etc., Or  a,d aVsh Rbs@hieOy. hReiseqfpar&itr irBeY MR ®ig.06, teeprepitestisom theyer 13
S formecf approtectlon film1l4, such as of
lefi-hand side, namely being shifted to the inner periphery side of the disc, and as
a result of this, the left-hand side of the land 8 is opened. Further, in the portion
being opened at a side of the land 8 of the pre-pit 6, there is formed a
projection-like rim 7 being shallower than the depth of the tracking guide 3.

Here, the laser beam, in general, shows the strongest intensity at the
center in a regular distribution thereof. If the pre-pits 6 are off-set to the inner
periphery of the land 8 as mentioned in the above, since the pre-pit 6 comes to be
close to the center of beam when tracking, it is possible to obtain the diffraction
intensity, being much more than that obtained when the pre-pit is located at the
center of the land.

However, the pre-pits 6 mentioned above are provided for the purpose of
obtaining the signals to be the address information of the optical information
medium, however by using those pre-pits 6 in common, it may be possible to

obtain a rotation control information with the wobbling of the tracking guide 3.

As shown in the Figs. 1, 2, 5 and 6, on the recording layer 12 formed in
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ultraviolet ray curable resin. As showmn in the Figs. | and 2, a piece of
substrate 5 is prepared other than the transparent substrate 1.7(TpEgsy)(i
substrate 5 is made of the sanme material as the transparent substrate 1,
as well as has the sane sizes, however, is not provided wth such the
travcking. guide 3, the recording layer 12 and the reflection layer 13 on

the mi n SHIAGELACLERlentiBRePSHOVON! RRfhedm: iMRcliomigprrinirosubststal ¢ |

nent i onéd course, otherw se, the other substrate 5 having the

trackin gui de may be provi t C I ng l2Vsferldf aadoy htheredfl ecti on
| ayer 1%‘,1@ Pt r%@ﬁsiaﬁﬂ‘%‘.” %ﬁg?r’ o} tp[?g %'rig’nsparaenfgesubst [ tu)i e | nentioned

above. Next, those t pi.eces of suyhstrates,| e f hhe past ed
t oget herfurthgfmesgs op| t&1e rpbgﬁ'ﬁfqr\,g@é{ﬁgblﬁég%%‘? A ﬁpg“ﬁ%@f?‘é‘d“%’r giggg?sggﬂon t he

main surface of at |east one of those two pieces of substrates 1 and 5 as
adhesi vailtrigioletgapn surgblesfisit. coat method or the like, and is hardened after

they are piled up and pasted together opposing those surfaces dt O each
other. In this Asnstremn it be&igwo apd dcaspisee Shpupiates 15 BIFRaEd:P¢honded
t oget her upon the main surfaces thereof, wth adhesive layer | | formed by

har deni nga4 hige danwRreRndubenes I cBldsisubstcate dbisemadeof the samernaterigktance,
the transparent substrate | is adhered on the surface, on which the

recor di ncgelt \@/%ar;]:gt alfdirhfeer & Welt tak \Has ey e4md 3izas chdwoevesdis nioh pronddedanpl e
menti oned above, on the transparent substrate 1, being fornmed with the

recording.la - - &f b eglel @Boddake layand2 hindi the reflectionr lagéd by gui de
3 thereo }thiség%g%éﬁogﬁgg%ﬁer substrate gavi ng no such the recording

layer 12 and the.reflecti y QRN on! thd Ridsparehtrnabstritbel 2 6 FEB
2004 rec®? &?‘ﬁg%/%ﬂrﬁa}pgp%ruogi% ?Jg g l'e onlef/1 on one %i de surface thereof.

i nt ai nmegeRsPaR (R Souga HLE Y 3k PSR RS ibstdle ARG WROR
surface, gmgrrga}li %Eat;ﬁ‘ra.)\srid%rd, ?l?e} :['e%r)pdsmg ?arllyer 12 and the reflection layer 13, in the
similar manner of the transparent substitute 1 mentioned above.

Next, those two pieces of substrates 1 and § are filed up and pasted
together. For example, reactive curable resin is applied or coated on the main
surface of at least one of those two pieces of substrates 1 and 5 as adhesive, by
means of spin coat method or the like, and is hardened after they are piled up and
pasted together opposing those surfaces to each other. In this manner, those two
pieces of substrates 1 and 5 are bonded together upon the main surfaces thereof,
with adhesive layer 11 formed by hardening the above-mentioned reactive curable
resin. In this instance, the transparent substrate 1 is adhered on the surface, on
which the recording layer 12 and the reflective layer 13 are formed.

In the example mentioned above, on the transparent substrate 1, being
formed with the recording layer 12 and the reflection layer and having the

tracking guide 3 thereon, 1s pasted the other substrate 5 having no such the

recording layer 12 and the reflection layer 13 thereon. In this instance, the
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be witten in. On the other hand, preparing two pieces of the transparent
substrates 1, each being forned with the recording |ayer 12 andzsgg 2004
reflection |ayer 13 and having the tracking guide 3 thereon, it"i gl%o
possi ble to paste themtogether opposing the recording layer 12 and the
reflection layer 13 to each other, so as to obtain an optical information

medi um .o'i'g'inﬁ’”%{ﬁﬁort r6BERg i abRNEMIPron papride cirfgee therénd. Jdef ofhged on

both surtfaces~thereof. However, in Figs. 1 and 2, a reference nuneral 9

i ndi cat es rQj i I LG 14 ' 6ot Siatitaiaing hedwtabidity
bsi{ag%%loﬁm%& e If(ljtg tl?ﬁl Ak, |drkige bolofstl B8t iaditaiaing

recordi 1§ he" si rtace of the transparent substrate 1, upon
whi ch the recordi | aser _beam.is inci I .Shd deheatieipose of

pr ot ect iasglnﬁhgas%ggff—fai Ag havs faaréagfo& gﬁﬁggg{ﬁﬁa%—%@?%r?(}?%i orhllg‘el nedi um from
t ouchi nguvvit.h the surface of other one, when the plurality of the optical
i nf or matbeowritiedild: are filed up. Next, exanples of the present invention

w |l be explained by referring caoncrete nunerjcal val ues.thereof

<Enbodi nent 1> apheypihgr haphopspanss tPeRICEES %iL ?"%HB’P%PH%EF&‘?’?%B%M he

gl ass substrate which is polished, a cutti nggﬁ)roces isp rforlged gy
runni ng dadR Beisefolrmadnwitipithalregorilimgriayie 1i2n tb%rfPéP%W‘ Fe he Ster
periphery thereof, while rotating that glass substrate. A cutting machine
i s call eghyig LRR tdeR Brlans Rbemoden) inmtko hassitlektoy pesid-thegotPaciegr of

t he wave-length from 5% nmto 458 nmas the | aser beam source thereof.

This | as&; OgmhiesreémmgephﬁpilQadridyth@p@ﬂectthﬁm iyt 03 rtesiash othd, FEBSA00 | ayer
being ro A8 th wobbl1 ng, by using a mastering signal which is treated

by a phot.o-conve ' aclidash t Behi nbkiRRI ttiye ofecohdingermatifaat i ng
| aser begtﬁtﬁmel ct r‘stgéﬁll y. oﬁ:‘aﬁﬁ?s i nstance, the | aser beam passing through

anirr ad}e%tr(i)cpurt]:irf)gagat]n be performed on both surfaces thereof.

However, in Figs. 1 and 2, a reference numeral 9 indicates a projection
formed ring-like in an outside of the data recording area on the side surface of the
transparent substrate 1, upon which the recording laser beam is incident. This 1S
for the purpose of protecting the recording surface of the optical information
medium from touching with the surface of other one, when the plurality of the
optical information media are filed up.

Next, examples of the present invention will be explained by referring
concrete numerical values thereof.

<Embodiment 1>

Applying a photosensitizer (i.e, photo-resist) upon the glass substrate
which is polished, a cutting process is performed by running the laser beamn
spirally from the inner periphery to the outer periphery thereof, while rotating that
glass substrate. A cutting machine is called by LBR (Laser Beam Recorder) and
has a krypton-argon laser of the wave-length from 351 nm to 458 nm as the laser

beam source thereof. This laser beam is spotted spirally upon the photo-resist
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which is separately provided is turned OV OFF at a predeterm ned tim ng,
and the exposed portion of the photosensitive |ayer is dissolved Lnt3 T
developing liquid for exclusive use thereof, so as to formthe 26 FEB 200
concave-like gutters and the pre-pits in that portion. Thereafter, a
conductive material is coated upon the surface of it so _gs to H%H$ It as
an el ectigpdedeing retatedonilicidbidinl, bplwiigy nustaring $aralavhicprs fiyatec by

phot osensitive Tayer. Renoving that, a nmaster stanper is conpleted.

Further ., bheio Birelt@ bidhCEAP aRMt uRorinkheitys ot fthe epenietrhting ilatert bRaMmst er
stanper a the el ectrode(s), in the sane manner as nentioned above,

t her eby %%@g%ﬂﬁﬁo ogg Fiﬁgtgmfaeh dptass aﬂ{%ﬁgsig%f thesgMi &D itrhdiapbatpaty. By

nol di ng ic W usi ng such t anper as is obtained in

this manner, .a transparent ,spubsir j fiHBdai Moy Gadlibeat e
subst rat\éﬂe‘tﬁ‘ 'if@p%e?bpfcﬁ”g#&u{uﬁagpéq@?g%t%ig{egrgnte( Din an igynner di amet er,
0.597 mmin a thickness, and

1.59.in.a refractive | 1;ng 1td1gd 9r ooves
3 for texpoRech@oBion RE the PhOIQsEnYHVE ey efdF rfﬁ %Sﬁﬁegcleng(?q%cel?‘tr%e{%. gl c{lﬁ min
the half-width, 140 nmin the depth, and 0.74,..,u at t itehs t he
porti on fifr exklsiveness thereobahapis ﬁﬁmd@‘Fi‘??é‘&a‘f?épﬁgﬁh?rﬁemtlaﬁggl?&%@ltétimldes 3,
are formed a plurality of pre-pits 6, being 0.27 ,a I n tgge h?.l.g_ wi dt h of
the di angiaepotticndTherédften, 8.coadustivenmiaterizhas £PYEE HROPACIERED ! 'T88se pits
6 are shifted by 0.1 u mat the maximum 0.05 ,u mat the njni and

only by @ @F rak® QNas he edererodgls) foheoedictin@niNi ipbatnigiensthe faEk@ce ot
transparent substrate 1, having the groove 3 thereon, the recording |ayer

12 is fopedskhkititelssRE "REMBYiri fhar, fomdstey stmper2iséediiplerala Fusient then of
~cyani ne dye. Further, Au is spattered onto the recording |layer 12 so as to

form t heBlarﬁfgl gs‘f“pie%nh@& efipok3 thiefuptibé hwitnuditi Sthe Utas@y | sthreper @y ther abl e

resin (S
electrode(s), in the same manner as mentioned above, thereby enabling to obtain a

mother stamper by removing the plating,

By molding the thrmoplastic with using such the stamper as is obtained
in this manner, a transparent substrate 1 is prepared from a polycarbonate
substrate of 120 mm ® in an outer diameter, 15 mm ® in an inner diameter,
0.597 mm in a thickness, and 1.59 in a refractive index, having the grooves 3 for
tracking on the one side of the main surfaces, being 0.31 £ m in the half-width,
140 nm in the depth, and 0.74 4 m at the pitch. On the portion of the lands 8,
each being defined between the tracking guides 3, are formed a plurality of
pre-pits 6, being 0.27 £ m in the half-width of the diameter d and within 0.02
L m in the fluctuation thereof Those pits 6 are shifted by 0.1 &£ m at the
maximum, 0.05 £ m at the minimum, and only by 0.07 4 m on the average
thereof.

On the side surface of the transparent substrate 1, having the groove 3

thereon, the recording layer 12 is formed by the spin coat film forming of a
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Dai ni ppon I nk Chem cal Industry Co., Ltd.) is coated by the spin coating
and is hardened by irradiating the ultraviolet ray onit, so as to form
the protection layer 14 therewith. On this protection layer 14, K Fig 2004
applied with an adhesive of wultraviolet ray curable resin, the substrate
Is piled up and pasted together, which having the same material and sizes
as that Cof@®hiN@fk above. And, the wultraviolet ray is irradiated
upon thgggué%gsi ve to harden, thereby producing the optical information

medi um Ot he paRkECaAy !0 BhABCHOBn e oRMY dgjor EX! sbras ) fommrther, - when
trying to read out the address signals with using the optical pickup

(NA=0.6), 4the ddr i ' ca : L thasiat g4I 1 211y of Al SO,
an 8/ 16 rﬁgﬁ{hoé't ?55’ re?%%%&itggmﬁﬁlgﬁ%gpﬁlélg{(?% %P%aag‘i;t s?l i gn?ecor ded wi th
using the sanme syst at . -recordjng I j

repr oduclaalflﬁé""&pﬁ‘/?icémﬂinl‘ﬂ% rlﬂﬁlﬁ?‘an borre]g"i%\ée Sb(ggaégag\b/%fzg%g? cg?%{% ggglqﬁg
recorded, a Pl error within the data signals | I CcQ ECC
bl ocks (kasdenedrbiyaradipties H@ru’éﬁéﬁ“ﬁi‘) 03 %Ufte§9 aéﬁf’&?f[ﬁgtﬁetﬂ%ﬁ{%@%@?éybegam of
637 nm therefore the reproduction is possible with st.g_lbi lity. The

modul at i bh theneiwithud@n ohig Ipeoteetést daxers i fnheings apalegd ﬁ&x?ﬁ}ﬁ?‘ﬁ“{/ealoée of

| engths errors of the pit and land is 6.0 nsec for each signal, and the
data to gh@ciolet] fayt @irable résia¥%ihe sshucts vepiled tupennsh pagpd 4P&stheT, gibhor

preferable results. <Enbodi nent 2> The optical information nmediumis

manuf act giiek ithe tdathes aiBer@NARS sizes dshaliatodf thee nesrdmped abaventAmshedreabove,
but the dianeter of the land pre-pits 6 is set to be 0.28 .cmin the half

wi dt h th&l&&@fal%%&%higﬁi&%&l%aaﬁﬁ&p df 28h&ve toNhatdeh, RREeBYOgrod@inghtheopt i cal

i nformation ne manufactured in this nanner, when the sector information

o vavel M PR Ol RBP L o tmt on tan be read out o o

On the optical information medium manufactured in this manner, when
trying to read out the address signals with using the optical pickup (NA=0.6), the
address information can be taken out with stability. Also, an 8/16 modulation
signal (converted 8 bits intol6 bits) is recorded with using the same system, at
recording power of 10 mW. When trying to reproduce the optical information
medium by a DVD player after being recorded, a PI error within the data signals
is only 3 counts per 8 ECC blocks (an average value per one (1) minutes) emitting
the laser beam of 637 nm, therefore the reproduction is possible with stability. The
modulation amplitude of the recorded signal is 61%, the maximum value of
lengths errors of the pit and land is 6.0 nsec for each signal, and the data to clock
jitter is 7.5%, respectively, thereby obtaining good or preferable results.
<Embodiment 2>

The optical information medium s manufactured in the same manner to

that of the example 1 mentioned above, but the diameter of the land pre-pits 6 1s

set to be 0.28 um in the half-width thereof, within fluctuation of 0.02 um.
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with stability. Further, the 8/ 16 nodul ated signals (converted from8 bits
to 16 bits) are recorded at a recording power of 10.5 mWw th using the
same system \Wen the optical information nediumis reproducedef)% [{H;ﬁ][lPVD
pl ayer after the recording thereof, the Pl error in reading th g
signals is five (5) counts per 8 ECC blocks (an averaged val ue per a

mnute), i. gl-?é ? P{?Qgééky?&hﬁ%&ﬁ%@ﬂ'i&% inpdhufachired nadihisimannegnphes ude of

t he signals recor maxi nrum val ue of errors in the |engths of

the pits gnsgg;gg Frﬁ%rrg%% Is Teggao@x&lla'? ubin ttﬁérﬁ)‘lgﬁgﬁ pckup (QASY6) ahitangi ng the

prefera tical information mediumis
manuf actured in the same manner th t above,
but an dhﬁslé&efé}%{ﬁh%’fsﬁfa"f’lﬁ@g%‘r%f é?q “f‘}g‘h? aflﬂres é’?&%ﬁg{“?“ he ﬂegﬁ%cﬁltn t he

direction of an outer periphery of t I sc t I dth d
of the |with statlipi. tFethes, theq§/ WL“}ﬁd“Ear'l@ths’rgé‘a CP“W‘%?%RH%]‘%E tbrﬁ}g t](trackl ng
guide 3i1s 0.20 ,um (the ration between the half-wdth d of the | and

pre- pit lﬁitgmﬂetrb@orﬂad fat @i mtordoig pheer pﬁd@r%@‘ﬂuﬁ”ﬂb uping,the same pyfiemy, ( he
optical information medi um manufactured in this manner, when the t;eCt or

i nf or mat {404eni the rARaL Uifomhitiorl siediun hie repoileedd by thes P Ruplay @) aftsi thei ng

t he Iaser beam of wavel ength of 650 nm the address information can be read
out % SR ab | lihdrdof, FeHE t}iieerrrortxheregﬂﬂa@ e datatigealsi igfates()commty perd8f rom 8
bits to 5 %‘ aré recorded at a recordi ng power of 10.0 nmW wi th using

Lhe sane t | @D oBRGhinE stable epproductieh.by t he
DVD pl aygﬁﬁpferst(@b%@ 3ga QAlicplr b ARG Log obehivg Bp y

r eof he Pl error in readi ng the data

si gnal s e %(ilgaté(a'l \a}gllpl g%ge gfgﬁ'l% glgﬁaﬂg rwﬁl&;{aﬁsﬁﬁo%e Gkt emPealud ¢fCC

bl ocks ( per e., In an undesirable
condition for productiqn, of .t he dat | ihepeghe of the
si gnal s F%@B‘r’d’eﬁ‘ %@% %t the pﬁﬁﬁ“ﬁﬁﬁf‘@%l g‘#ﬁr géésﬂﬁﬁms 13%) ek

obtaining the preferable result.

<Comparison Example 1>

The optical information medium is manufactured in the same manner to
that of the example 1 mentioned above, but an offset amount of the pre-pit from
the center of the land 8 in the direction of an outer periphery of the disc is 0.1 &
m, the half-width d of the land pre-pit 6 15 0.41 L m, and the half-width w of the
tracking guide 3 is 0.20 & m, (the ration between the half-width d of the land
pre-pit 6 and the half-width of the tracking guide 3, w/d = 0.49),

On the optical information medium manufactured in this manner, when
the sector information is read out with using the optical pickup (NA=0.6) emitting
the laser beam of wavelength of 650 nm, the address information can be read out
with stability. Further, the 8/16 modulated signals (converted from 8 bits to 16
bits) are recorded at a recording power of 10.0 mW, with using the same system.
When the optical information medium is reproduced by the DVD player after the

recording thereof, the PI error in reading the data signals comes to be
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| engths of the pits and lands is 6.5 ns and the Jitter is 9% respectively,
<Conpari son Exanple 2> The optical information nediumis manufagGurEgd]iin
the sane manner to that of the exanple | nentioned above, but the shifting
of the pre-pits 6 onthe land is 0.3 g mat the maximum 0.2 g mat the
mnimum and 0.25 g mat the average thereof On the optical |nfor tion
nedi um ﬂiﬂ,@él_flﬁ.ﬁaﬂéﬂgfé?,ﬂ)@) Edtirgs pan8eECCnblenks (are angigged yaiust BFAMBHYs read

out with usi ng the optical pickup (NA=0,6) enitting the |aser beam, of
wavel e“%h 6%%;%&9&1&&&%% pstdrepsciuctiborafethe alatz dfhe modplaiienou®
t her ef r ony 2004 What is clainmed is : 1. An optical information

medi um co I eemakimisar vglaaaifr etrorsgina theecor di ng
| aser b@ﬁ’rﬂ ?ﬁp%ﬁgéf{a@w%g%}r é?lr?tgg% a?lreer (12)uberng formed on the

transparent s trate,; a.refd ec ( dirdlyon the recording
| ayer téeflfgéhfl‘éfg eaplfse%chgagém gisalgse%nl1 rr\%( &I\Aﬁegrh/g’l)l}\efs e trygnspar ent
substrate has a spiral-like tracking guide (3) on a surface thereof, on
whi ch trfélmmrsan@(arwlér (12) is formed, and a pre-pit (6) i ndi cative of
an address information, being for med on a ). a acki ng
gui de (3), so Thatopticel prfermgfian mEriymg 16‘5@%&“%&% 4 %’3 atz{ﬁ r%%téi. ng
guide (3) adjoining the land (8), and wherein a )Eln i S. f qln an
openi ng tReY &f e efarhple prmemldne@&)bOVQ, bwtnﬂ@p%hlﬁmg p Flber Rﬁet P‘(Sﬁ ithn as
defined in the claiml1l, wherein in an openin portion of hg pre p|t (6)
formed qgnd igolAnd 63t theohbxemdnpOr2t iLom aft greingmanpiand; 4251 & B ftm a
direction opposing to an inner side of the pre-pit, froma plane view point
thereof qu[e\l%g g&g gnd portions contact with a boundary portion between
t he tracking (()3) and the land (8), curvilinearly.

On the optical information medium manufactured in this manner, when
the address information is read out with using the opticat pickup (NA=0.6)
the laser bear of wavelength of 650 nm, then no address information can

emitting

be read out therefrom.
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3. An optical information nmediumas defined in the claim1, wherein the
pre-pit (6) is shifted into a direction of inner periphery of the
transparent substrate (1) with respect to the center of the |and & BB Jif
An optical information medium conprising: a transparent substrate (1) for
penetrating a recording | aser beamtherethrough; a recording |ayer (12)
being formed on the transparent substrate; and a reflective |ayer (13)
formed on the recording layer to reflect a reproducing |aser beam wherein

the tran rate has a spiral-like tracking guide (3) on a surface
t her eof %ﬁgﬁwhhﬁﬁgf{se recording layer (12) is formed, and a pre-pit (6)

I ndi cative of an address I nformati on, being fornmed on a |and (8) adjoining
the tracking guide (3), and wherein an offset size 8 of the pre-pit (6)
fromthe lcente‘?‘neptl‘tah@fwmo(‘@)edﬂgnwﬁompﬁmg range, 0 gm3 0.2 p.m 19 2 6

FEB 2004 5{?@?8&%8%& e b@&llrg%giewmmg%mf bt herethrbi@ns par ent

substrate pene arec | aser beamt her et ough a
recor di nglﬂeamerng(]afe)r(bb)lbtgqg‘fohﬂaﬂomthettﬂmsparmgpmtretmans‘iubstrate and a
reflective Iayer (13 formed,on the recordin

t |
r epr oduciavgiledtinerlapadh?) 1BEd PR ﬂi"rﬁ?c? Dadpyr g?nre e{)g{%ﬁ@%@g&%{gé’ BiTal -1i ke
tracking dg'l‘ge{%ﬁ thd §;nsggreﬁt %{s&ﬁ 1?.:@—fhke %eMg gﬁﬁdé D) dies airtlicaghdrenfer  (12)

is forme a pre-p |ca|veo an address infornation, being
f or med ororawhihcthé 8acomipguayeng12)he fomzedk iy 2 pgerplt 46X ayicativel oA PE4T§SS Wi dt h

1f b d t t. d (8
o' Lhe. prbtmenpb e et o & ALt b adthy BubPlay 30 i e (9
| nf or mat ';ﬁg(qﬁgb ed $9ARYd Sdfftﬁe u@al&iﬁg’a\@;ﬁ&@m%}mhgtﬂﬂa@d 581)) afidowh@reined 1 at i ng

a recordin ase eam ther et hr ough; recording layer (12) being forned
on the t rrms{fisformsd bsar apeainggadion of the pre-pit (6).

2. An optical information medium as defined in the claim 1, wherein in an opening
portion of the pre-pit (6) formed on the land (6), both end portions of the pre-pit is
formed m a direction opposing to an inner side of the pre-pit, from a plane view point
thereof and the both end portions contact with a boundary portion between the tracking
guide (3) and the land (8), curvilinearly.

3. An optical information medium as defined in the claim 1, wherein the pre-pit (6)
is shifted into a direction of inner periphery of the transparent substrate (1) with respect

to the center of the land (8).

4. An optical information medium, comprising:

a transparent substrate (1) for penetrating a recording laser beam therethrough;

a recording layer (12) being formed on the transparent substrate; and

a reflective layer (13) formed on the recording layer to reflect a reproducing laser beam,
wherein the transparent substrate has a spiral-like tracking guide (3) ona surface thereof,
on which the recording layer (12) is formed, and a pre-pit (6) indicative of an address
information, being formed on a land (8) adjoining the tracking guide (3), and wherein an
offset size & of the pre-pit (6) from the center of the land (8) is within a range, 0 pm £ 9
£0.2 ym.
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a reflective layer (13) formed on the recording layer to reflect a
reproduci ng | aser beam wherein the transparent substrate has a
spiral-like tracking guide (3) on a surface thereof, on which ?qu I
recording layer (12) is forned, and a pre-pit (6) indicative of "an QJQQess
I nformati on, being forned on a |l and (8) adjoining the tracking guide (3),
and wherein a ratio wd between a half-width w of the tracking guide (3)
and a half-width d of the pre- pit (6) on the land is within a range, 0.5

wd, 1.7. 4. Aﬁgpﬁ%gmoﬁtﬁgqngﬂm!mrgmgg optically readabl e signals

onto an optical rmation medium conprising: a transparent substrate (1)
for penetatadnspgrent substeatel{ Hdor pepetratingzametérdingtl sevbepm thegethre®dk di ng | ayer

12) bei f t ! bst - flecti I
(1) for serneena nyprd S mmitierryon geaudit SHeras Bl Bei ng formed on
sai d recoarlghg&?\lseqﬁggr (%?%M@de&ﬂﬁpé laer foQeflRe@rd the optically

readabl e sigha f the recording | aser beam bei ng i nci deﬁ!,]t upon
from sai deprodusipgiasat beamsthrestin the( tiansparprsrsebsiratmbag iyspgaklikss ragkingoppdc a

i nformati ogn nedi um described i,n.the clains , 1 - . ptically abl e
signal's dP&OR & Brise WgErete Op AL ﬂ’(ﬁ rF?f’édlpgé@?e&i(ﬁ@ lfgglg?e%bég(?nal?gﬁg??ﬂci dent
4pon £« Ol fieohn bl ARERALEN beSNA! On 6Tind(8)djcining Ak kg de

| guide (3), and wherein a width 1 from a boundary portion between the tracking guide (3)

and the land (8) to the pre-pit (6) is within a range, 0 pm $150.2 pm.

6. An optical information medium, comprising:

a transparent substrate (1) for penetrating a recording laser beam therethrough;

a recording layer (12) being formed on the transparent substrate; and

a reflective layer (13) formed on the recording layer to reflect a reproducing laser beam,
wherein the transparent substrate has a spiral-like tracking guide (3) on a surface thereof,
on which the recording layer (12) is formed, and a pre-pit (6) indicative of an address
information, being formed on a land (8) adjoining the tracking guide (3), and wherein a
ratio w/d between a half-width w of the tracking guide (3) and a half-width d of the pre-
pit (6) on the land is within arange, 0.5 Ew/d £ 1.7.

7. A recording method for recording optically readable signals onto an optical
information medium comprising:

a transparent substrate (1) for penetrating a recording Jaser beam therethrough;

a recording layer (12) being formed on the transparent substrate (1 ); and

a reflection layer (13) for reflecting a reproducing laser beam thereupon, being formed on
said recording layer (12), thereby enabling to record the optically readable signals by
means of the recording laser beam being incident upon from said transparent substrate
(1), wherein on any one of the optical information medium described in the claims 1 - 6,
the optically readable signals are recorded while tracking the recording laser beam being

incident upon from a side of the transparent substrate (1) along a tracking guide 3).
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