1 2 JUL 2006 Specification Title of the Invention Optical Recording Medium, Manufacturing Method for
Optical Recording Medium, and Reproducing Method for Optical Recording Medium Technical Field
The present invention relates to an optical recording medium, particularly, an optical disk which is
shaped like a circular plate and is used to reproduce information.. Background ArtfAga genygjational
optical recording medium, for example, there is an optical disk, such as a CD-ROM and a DVD-ROM.
In such an optical disk, an uneven row ofgyifs is; fefragq 1¥ha transparent substrate which is made of
polycarbonate or the like. On the substrate, a metal reflection film is formed which is made of Al or
the like. From the side of the surface opposite to the surface on which this metal reflection film is
formed, a beam of light is applied to the metal reflection film which is an information recording
surface. THiaréey, affornhagionns rptdduced. Such an optical recording medium has been widely used
in which information is recorded and reproduced by applying a beam of light. Thus, expectations have
become §raterafl Rexayd 2006 MeightemingManrudargingengitMedhadwior. IPpdcenal

RecordingMedium, and Reproducing Method for Optical Recording

Medium

Technical Field
The present invention relates to an optical recording
medium, particularly, an optical disk which is shaped like

a circular plate and is used to reproduce information.

Background Art

Asaconventional opticalrecordingmedium, forexample,
there is an optical disk, such as a CD-ROM and a DVD-ROM.
In such an optical disk, an uneven row of pits is formed
on a transparent substrate which is made of polycarbonate
or the like. On the substrate, a metal reflection film is
formed which is made of Al or the like. From the side of
the surface opposite to fhe surface on which this metal
reflection film is formed, a beam of light is applied to
the metal reflection film which is an information recording
surface. Thereby, information is reproduced. |

vSuch an optical recording medium has been widely used
in which information is recorded and reproduced by applying

a beam of light. Thus, expectations have become greater of



years, a variety of optical disks have been developed which can reproduce large-capacity
audio-visual data or digital data. For example, research and development for a high-density ROM
optical disk is now going on, in which the density of an optical disk which has a diam@&t@r gi]1 25
centimeters is expected to become higher to a storage capacity of 23.3 to 30 gigabits. On the other
hand, a DVD ROM recording medium is provided with a security technique, specifically, the technique

of preveningFOMEONR dromdliciths UYRg 2RY CoRMiNgi regorded nfagRAtion or fram doingrsuch an
act. As that security technique, a BCA (or burst cutting area) area is provided where medium
identificajeeiptormatioa whichyis sised pa: identiii ea®sracatting awsliwa insiieuady s e\@twritten in
a bar-code pattern. In this BCA area, when an optical recording medium is manufactured, medium
identificattem infermadidn edichediffer s darmach Lptical ddoording metiuda trecordé d gardaii ,
necessary, a key of cryptograph or a key of decoding is recorded. For example, Japanese Patent
Laid-OpefiaN2 13-233639mpkeifidgior disch suxdiie varommensclior fink dUdr dptical tisk on
which a row of pits is formed as main data is partially removed by a laser trimming, and modulated
data is ré€MePRdiGiabalft Fhus fndtiiin #RhiifcatBn iﬁfbrr‘ﬁgt’rd?ﬂs oS rdewriEN isodsed to

rotect against 2.1 2 JUL 200
P %n optical dgsi which has a diameter of 12 centimeters is

expected to become higher to a storage capacity of 23.3 to
30 gigabits.

On the other hand, a DVD ROMrecording medium is provided
with a security technigue, specifically, the technigque of
preventing someone from illicitly using and copying recorded
information or from doing such an act. As that security
technique, a BCA {(or burst cutting area) area is provided
where medium identification information which is used to
identify each recording medium individually is overwritten
in a bar-code pattern. In this BCA area, when an optical
recbrding medium is manufactured, medium identification
information which differs for each optical recording medium
is recorded, and if necessary, a key of cryptograph or a
key of decoding is recorded.

For exémple, Japanese Patent Laid-Open No. 10-233019
specification discloses that a metal reflection f£ilm of an
dptical disk on which a row of pits is formed as main data 
is partially removed by a laser trimming, and modulated data
is recbrded individually. Thus, medium idéntification

information is recorded which is used to protect against



illicitly using and copying, or such an act. However, in order to heighten the above described density,
the pitch between tracks has to be narrowed, or the shortest pit of a row of pits needs to be
shortened. Besides, with respect to a high-density optical disk, 23.3 GB or more datp g F don
a 12cm-diameter optical disk. Therefore, it has been found out that if on a substrate used for'such an
optical disk, a metal reflection film is formed which is made of an Al alloy material having a film

thickness; ofiSQ:to+/0pM,g0i thgt ik fan Be pgeq in,a BYDSREM epticak gisk, that deteriorates the
quality of a reproduced signal. This is because a metal reflection film seems to be difficult to form at
the bottom of a mider pirakbout 2 gmdeng. Tbushtheghberr apitbetomes, the deefdasedd the
smaller it tends to be. Accordingly, as a metal reflection film for the above described high-density
ROM opti@elrdiskt ya métatreflédtion fire trinvdotnis tisedcins DB RGAM bpticah diskwedld nat be used
as it is. In addition, when a DVD ROM optical disk is manufactured, medium identification information
is recordeeh @isifig ariveditmPidéntli€atnifBrreation ¥ecor@ifg @pparatu8 Whidho B Rawded with a
YAG (yttrium aluminum garnet) laser. However, even if the medium identification information is

recorded R S5 %od&’bﬁﬁerﬁ%ﬁ@qﬁlstﬁmeﬂlﬁﬂ' fRnifRES AN BRLdRA e 8dlihg dpparatus, on

an area wligre pits ave ngLformed n 2 G dEnSly ROM ORI ne ter optical aisk.

Therefore, it has been found out that if on a substrate used
for such an optical disk, a metal reflection f£ilm is formed
which is made of an Al alloy material having a £film thickness
of 50 to 70nm so that itrcaﬁ be used in a DVD ROM optical
disk, that deteriorates the quality of a reproduced signal.

This is because a metal reflection f£ilm seems to be
difficult to form at the bottom of a minute pit about 0.2
4m long. Thus, the shorter a pit becomes, the deeper and
the smaller it tends to be. Accordingly, as ametal reflection
£film for the above described high-density ROM optical disk,
a metal_reflection £film which is used in a DVD ROM optical
disk could not be used as it is.

Inaddition, whenaDVD ROMoptical disk is manufactured,
medium identification information is recorded, using a
medium-identification-information recording apparatus which
isprovidedwithaYAG (yttriumaluminumgarnet) laser. However,
even if the medium identification information is recorded
in a bar-code pattern using this
medium-identification-information recording apparatus, on

an area where pits are not formed in a high-density ROM optical



12 JUL AO6 disk or on a row of pits which is recorded at a track pitch of 0.749m which is the same as
in the DVD ROM optical disk, then the pattern could not be formed. Or, the reproduction noise of the
medium identification information became louder, and thereby, an adequate defocug mayigin Id not
be secured. This is because in a high-density ROM optical disk, a metal reflection film is thinner than
that of a DVD ROM optical disk. Or, the material of a metal reflection film in use is different, and thus,

the heat egpagity, peegssant extivthegnatal rpfectionifimreachasdis melting Ppieus prgedw different.
Accordingly, a conventional medium-identification-information recording apparatus provided with a

YAG coulsnat bedigedl asmit énwvhen arigl-daesitys ROMapéicakdisik sMnapufaciaedy Pigelosure of
the Invention It is an object of the present invention to provide an optical recording medium in which

data can beeecortied prdreelensely thah in@atD¥P ROMmpdical®isk, Bhe usieg o domventional
medium- identification - information recording apparatus, medium identification information can be
recorded nsulthat @ A8equge Hebddemhiii €atB€ BetniterRA b fenbreesmmd medrim according
to an aspect_of the present invention: which includes a main - information area in which a metal

reflectiondiht i§ BGhRNon A iR gRa ificte S 26H HIMAS B ARELE Al Bsts efazed -

-information 4 - '
sub-informatio This is because in a high-density ROM optical disk,

a metal reflection film is thinner than that of a DVD ROM
optical disk. Of, the material of a metal reflection film
in use is different, and thus, the heat capacity necessary
until the metal reflection film reaches its melting point
is largely different. Accordingly, a conventional
medium-identification~information recording apparatus
providedwitha YAGcouldnot beusedas it iswhenahigh-density

ROM optical disk is manufactured.

Disclosure of the Invention

It is an object of the present invention to provide
an optical recording medium in which data can be recorded
more densely than in a DVD ROM optical disk, and using a
conventional medium-identification-information recording
apparatus, medium identification information can be recorded
so that an adequate defocus margin can be secured.

An optical recording medium according to an aspect
of the present invention: which includes a main-information
area in which a metal reflection £film is formed on a substrate

where arowof pits is formed asmain data, and a sub-information



1 2 JUL 2DD6 area in which medium identification information is recorded which is used to identify the
optical recording medium individually by removing the metal reflection film partially and forming a
plurality of reflection-film removed areas; and in which information is reproduced by irradiating the
metal reflection film with a beam of light, where in the sub-information area, a rowl ot st oftBsgroove
is formed on the substrate, and the track pitch of the row of pits or the groove is 0.24g m or wider and

0.45g M @raraweky i i QRICALIRCORERG Pedibay: PIRW of fUiE R4 181 800V is-bopped dthe
sub-information area on the substrate, and the track pitch of the row of pits or the groove is set at 0.

24 g m oksyidenandd). 4 blan e/onatrawar Therefor usipd iackaames dghidfontppragadtion having a
shorter wavelength and an optical system having a higher numerical aperture, data can be recorded
at a higherrdehsityd thaih Ity 2o VEeROW wgtithlad mle Ha Adddibhe eveincthofig A the dhetmalldonductivity
or melting point which is the intrinsic value of the metal reflection film is different, using a conventional
medium-igedtificatoni mtormandivreediohly fiparadd,embdienriféAtficassefsimatimasan be
recorded so that an adequate defocus margin can be secured. A manufacturing method for an optical
recording?®editih ¥EFdind Rf 2iotRdrRpedtof HRPFRSAF HVehlon iRaddiRG lafrst&ep of

preparing a substrate_qon which a row of pits is formed as main data in a main-information
metal reflection film with a beam of light, where in the

sub-information area, a row of pits or a groove is formed
on the substrate, and the track pitch of the row of pits
or the groove is 0.24/m or wider and 0.45im or narrower.

In this optical recording medium, a row of pits or
agroove is formed in the sub-information area on the substrate,
and the track pitch of the row of pits or the groove is set
at 0.24 /4 m or wider and 0.45 4 m or narrower. Therefore, using
a beam of light for reproduction having a shorter wavelength
and an optical system having a higher numerical aperture,
data can be recorded at a higher density than in a DVD ROM
optical disk. Inaddition, even thoughthe thermal conductivity
or melting point which is the intrinsic value of the metal
reflection film is different, using a conventional
medium-identification-information recording apparatus,
medium identification information can be recorded so that
an adequate defocus margin can be secured.

A manufacturing method for an optical recording medium
according to another aspect of the present invention,
including: a first step of preparing a substrate on which

a row of pits is formed as main data in a main-information



512 JUL 2DO6 area, and a row of pits or a groove whose track pitch is 0.24 Itm or wider and
0.45(err)m or narrower is formed in a sub-information area; a second step of forming a metal
reflection film on the substrate; a third step of forming a resin layer on the metal reflqcﬂ'og@i_l hﬂ%nd a
fourth step of recording medium identification information which is used to identify the optica
recording medium individually by partially removing the metal reflection film in the sub-information

area and 4ergung apluralityrefyrefectiondign sgamavedosease Byiys raputasiiripg methogddor an
optical recording medium, the row of pits or the groove is formed in the sub-information area on the

substrateg and thertrask pigha efrthe saw of pits or theqiroave s saieat 0 L4 (efignns avider agd 0.45gm
or narrower. Therefore, using a beam of light for reproduction having a shorter wavelength and an
optical sgstbmilabimgreliigher nemedcal apereroddia s&ebe wtordedrmi adigher dersity than in a
DVD ROM optical disk. In addition, even though the thermal conductivity or melting point which is the
intrinsic vaffelsrefd aretd] aMecheh MRes aHfesdritatising a cbhvéifliofdler of forming
medium-identification-information recording apparatus, medium identification information can be

recorded®o % R aRYGdie ABfotRemBRfdansd d&tiFdP A rEfrtRiiciAG fhefhod 98t optical

r rding medium rdin ill another f r ntin ion
ecord g%tg%uofa%gkgrgg%g é%giéhai‘ﬁﬁgi@féé%i%ﬁ i%@é%mation which

is used to identify the optical recording medium individually
by partially removing the metal reflection £f£ilm in the
sub-information area and forming a plurality of
reflection-film removed areas.

By this manufacturing method for an optical recording
medium, the row of pits or the groove is formed in the
sub-information area on the substrate, and the track pitch
of the row of pits or the groove is set at 0.24Um or wider
and 0.451Lm or narrower. Therefore, using a beam of light
for reproduction having a shortef wavelength and an optical
systemhaving a higher numerical aperture, data can be recorded
at a higher density than in a DVD ROM optical disk. In addition,
even though the thermal conductivity or melting point which
is the intrinsic value of themetal reflectionfilmisdifferent,
using a conventional medium-identification-information
recording apparatus, medium identification information can
be recorded so that an adequate defocus margin can be secured.

A reproducing method for an optical recording medium
according-to still another aspect of the present invention,

in which: the optical recording medium includes a



in which: the optical recording medium includes a 6 1 2 JUL 2M6 main-information area in which a
metal reflection film is formed on a substrate where a row of pits is formed as main data, and a
sub-information area in which a row of pits or a groove whose track pitch is 0.24,u m qrawigigr 3
0.45(err)m or narrower is formed on the substrate, and medium identification information is recorded
which is used to identify the optical recording medium individually by removing the metal reflection

film partiglly And forminea Piusaling o seflegtiqnafilenrenoned Afease 2ndiptoratianigyrepwoduced by
irradiating the metal reflection film of the optical recording medium with a beam of light. By this

reproducing riaod forarsuiisaieeerding Mmedhumotiifmation és repredinnd dy=09phaicha beam of
light to the metal reflection film of the optical recording medium which includes a sub-information area
where theleovaof @itsd oatheudvedvefie faraietdn thersub-iforwiatioh asearanwthef sghistrateoand the
track pitch of the row of pits or the groove is set at 0. 24 LL m or wider and 0. 45 LL m or narrower.
Therefores gsimpa bewinas dightrfecieproductioniisaving2d shorter waidlemgtaraid @ndiptical system
having a higher numerical aperture, a good-quality signal can be obtained by reproducing the data
which ha®Beei fecBRIERTt alifighdrUereRy thaR inteBVDSRORISHES disie Wt add§sH When though

the thermal. conductivity or melting point which is the intrinsic value . .
identification information is recorded which is used to

identify theoptical recordingmediumindividually by removing
the metal reflection film partially and forming a plurality
of reflection-film removed areas; and information 1is
reproduced by irradiating the metal reflection film of the
optical recording medium with a beam of light.

By this reproducing method for an optical recording
medium, information is reproduced by applying a beam of light
to the metal reflection £ilm of the optical recording medium
which includes a sub-information area where the row of pits
or the groove is formed in the sub-information area on the
substrate and the track pitch of the row of pits or the groove
is setat 0.24/mor wider and 0.45 /U m or narrower. Therefdre,
using a beam of light for reproduction having a shorter
wavélength and an optical system having a higher numerical
aperture, a good-quality signal can be obtained by reproducing
the data which has been recorded at a higher density than
in a DVD ROM optical disk. In addition, even though the thermal
conductivity or melting point which is the intrinsic value
of themetal reflectionfilmis different, usingaconventional

medium-identification-information recérding apparatus, the



of the metal reflection film is different, using a conventional medium-identification-information
recording apparatus, the 7 1 2 JUL 2nn6 medium identification information which has been recorded at
an adequate defocus margin can be steadily reproduced. Brief Description of the Dra\eliggj#’:ig2 ﬁsis a
graphical representation, showing a measurement result of the jitter value which correspo &‘s 9 he
depth of a pit. Fig. 2 is a graphical representation, showing a measurement result of the jitter value

which correspoadls fa diecfilmitBickness of aspetabielisetiopdiine whichds yaade efaaHatdeu alloy.
Fig. 3 is a graphical representation, showing a measurement result of the jitter value which

correspords #nthedidgikiekness pbametaldelaaioe dith which e ddddeyofaepAl alloyc&dg. 4 is a
sectional view of an optical disk in which a metal reflection film which is made of an AgPdCu alloy

and has a film thickness of 100nm is formed on a substrate where pits are formed. Fig. 5 is a
graphical representation, showing a measurement result of the reflectance ratio which corresponds to
the film tHieldREs BPS aieid Fafatiot filkhwhieh a8 it of an AgPdCu alloy. Fig. 6 is a graphical

representation, showing a
Fig. 1 is a graphical representation, showing a

measurement result of the jitter value Which corresponds
to the depth of a pit.

Fig. 2 1is a graphical representation, showing a
measurement result of the jitter wvalue which corresponds
to the film thickness of a metal reflection film which is
made of an AgPdCu alloy.

Fig. 3 1s a graphical representation, showing a
measurement result of the jitter value which corresponds
to the film thickness of a metal reflection film which is
made of an Al alloy.

Fig. 4 is a sectional view of an optical disk in whiéh
a metal reflection film which is made of an AgPdCu alloy
and has a f£film thickness of 100nm is formed on a substrate
where pits are formed.

Fig. 5 1is a graphical representation, showing a
measurement result of the reflectance ratio which corresponds
to the film thickness of a metal reflection film which is
made of an AgPdCu alloy.

Fig. 6 1is a graphical representation, showing a
measurement result of the reflectance ratio which corresponds

to the film thickness of a metal reflection film which is



measurement result of the reflectance ratio which corresponds to the film thickness of a metal
reflection film which is 8 1 2 JUL 2006 made of an Al alloy. Fig. 7 is a top view of an optical disk,
showing an example of its main-information area and sub-information area. Fig. 8 is a block diagram,
showing the configuration of a medium-identification-information recording apparatus'i whith r@@%rds
medium identification information in a BCA area. Fig. 9 is a sectional view of an optical disk in which
a metal reflegtion, #nyis farmeshan,g substrate where pits are formed, and in addition, a resin layer is
formed on the metal reflection film. . Fig. 10 is a graphical representation, showing a measurement
result of the defocwrsimargin afsa BCopcariling pawemvhipht taradspandikto thhadradk pitehnof a row
of pits which is formed in an optical disk that includes a 50nm metal reflection film which is made of
an AgPdéxaftml &igo£1 stesgrawghical 1eptesaradtionn sloverg @ mdeasutenient cagul bithe defocus
margin of a BCA recording power which corresponds to the track pitch of a row of pits which is
formed infgit@ptical disk that includes an Al reflection film whose film thickness is 30nm. Best Mode

for Implementing the Invention )
Fig. 8 is a block diagram, showing the configuration

of a medium-identification~-information recording apparatus
which records medium identification information in a BCA
area.

Fig. 9 is a sectional view of an optical disk in which
a metal reflection film is formed on a substrate where pits
are formed, énd in addition, a resin layer is formed on the
metal reflection f£ilm.

Fig. 10 is a graphical representation, showing a
measurement result of the defocus margin of a BCA recording
power which corresponds to the track pitch of a row of pits
which is formed in an optical disk that includes a 50nm metal
reflection film which is made of an AgPdCu alloy.

Fig. 11 is a graphical representation, showing a
measurement result of the defocus margin of a BCA recording
power which corresponds to the track pitch of a row of pits
whichisformedinanopticaldiskthatincludesanAlreflection

film whose film thickness is 30nm.

Best Mode for Implementing the Invention
Hereinafter, a ROM optical disk will be described as

an example of the optical disk according to an embodiment



Hereinafter, a ROM optical disk will be described as an example of the optical disk according to an
embodiment 9 1 2 JUL 20D6 of the present invention. Herein, an optical recording medium which is
applied according to the present invention is not limited especially to. this example. he gms(?ﬁﬁs
invention can also be applied to various optical recording mediums whose information recording layer
has, for example, a minute unevenness, such as an optical magnetic disk and a phase-change disk.

The ROM, eptigal disk kchidesn @dpain-dHormatiareas in ypichca Metalysfiedtion flads faxmed on a
substrate where an uneven row of pits is formed as main data; and a sub-information area in which
medium ikRAICatien dpipImalibnds ceaoddethwhich thesasite deentifyi e aptical ndisksindividually by
removing the metal reflection film partially and forming a plurality of reflection-film removed areas. In
this opticalshsk; enforersatien isalepyodticed by srradiatnglibe niBial refisctien filmiwitie a toam of light.
Generally, in order to heighten the density of a ROM optical disk, the pitch between tracks has to be
narrowedsaandalé shdresaiPieAgH (3rahd scrass makktiéegh) ResHsrdirexreddlyshortened.

However, if the track pitch becomes too narrow, cross talk becomes greater in an RF-signal
characte &R S PhistHiddre E QRIS PEGeRAtd dYREP AfarghP T PR 3RBrEst (it BABRTcomes

too short, then . . .
unevenness, such as anoptical magnetic disk and a phase-change

disk.

The ROM optical disk includes: a main-information area
in which a metal reflection film is formed on a substrate
where an uneven row of pits is formed as main data; and a
sub-information area 1in which medium identification
information is recorded which is used to identify the optical
disk individually by removing the metal reflectionvfilm
partially and forming a plurality of reflection-film removed
areas. In this optical disk, information is reproduced by
irradiating the metal reflection film with a beam of light.

Generally? in order to heighten the density of a ROM
optical disk, the pitch between tracks has to be narrowed,
and the shortest pit length (or the shortest mark length)
needs to be extremely shortened. However, if the track pitch
becomes too narrow, cross talk becomes greater in an RF-signal
characteristic. This hinders securing an adeguate system
margin. If the shortest pit‘length becomes too short, then
theresolutionof areproducedsignal lowers, therebyworsening
the jitter value of the reproduced signal.

Therefore, an examination is repeatedly made of the

10



the resolution of a reproduced signal lowers, thereby worsening the jitter value of the reproduced
signal. Therefore, an examination is repeatedly made of the 10 1 2 JUL 2006 most suitable track pitch,
using an information reproducing apparatus in which a wavelength A of a light sourceﬁoséa Bﬁﬁgﬁb of
light for reproduction is 405nm and a numerical aperture NA of an objective lens is 0.85. As gsult
of such an examination, the following measurement result is obtained. This presents the fact that if a
track pitchds; @-24{ 1 ab Vddenr- 3 k0SS idhsionalicy ke prackicalihedlertach saavaEadyith a main
signal. Track Pitch(9 m)Jitter Value (%) 0. 207. 6 0. 227. 0 0. 246. 5 0. 265. 6 '0. 285. 4 In addition, the
most suitgplgshates Rihlepatcis exariped didiiththe.abaye degctibed dfernationsrepeediicing
apparatus. As a result of the study of a resolution necessary for obtaining a desirable reproduction
signal, a oeasiigntefioresuk psrolitained as fallowd Srhasatomhet outrtleat ifc e kepegth tof the shortest
pit is 0.12/9 or longer, the resolution of a reproduced signal can be adequately secured.
ShortestiitL ofgtie farePiiee Vane (@ns is 0.85. As the result of such an

examination, the following measurement result is obtained.

This presents the fact that if a track pitch is 0.244m or

wider, a cross-talk signal can be practically neglected,

compared with a main signal.

Track Pitch (um) Jitter vValue (%)
0. 20 7. 6
0. 22 7. 0
0. 24 6. 5
0. 26 5. 6
0.. 28 5. 4

In addition, the most suitable shortest pit length
is examined, using the above described information reproducing
apparatus. As a result of the study of a resolution necessary
for obtaining a desirable reproduction signal, a measurement
result is obtained as follows. It has turned out that if

the length of the shortest pit is 0.124m or longer, the

resolution of a reproduced signal can be adequately secured.

Shortest-Pit Length (xm) Jitter Value (%)
0. 10 8. 2
0. 11 6. 8
0. 12 6. b
0. 13 5. 4
0. 14 5. 3

11



0.108.20.116.80.126.50.135.40.145.3111 2 JUL 20DB Herein, in consideration of various
margins of an optical disk or a drive, a jitter value which shows characteristics of an optical disk needs
to be 6. 5% or below. Herein, information on a 12cm-diameter optical disk is reprodﬁlcgd th_s' the
information reproducing apparatus. In order to set the storage capacity of the optica isﬁ to 23.3GB
or above, a relational expression (shortest pit length) X (track pitch) <-0.0512(err)m2 has to be

satisfied. For exampleeif the recording saRACHY {51336 and theshertest ytilgagthyis 05429 m, the
upper limit of the track pitch is about 0.439 m. In the same way, if the recording capacity is 23.3GB

and the sbpttesiit leagtus 0249, thetipper, lint ofjthe ek piteh iscabaut {219 en digxt, a
manufacturing method will be described of a 12cm-diameter optical disk which has a recording
capacity «ii 23 36Bariabioi/e sAs flesaribpdt Abave dihskdeetwdsette el Berhi-tiameberloptical disk
which has a recording capacity of 23.3GB or above, a substrate has to be used whose track pitch is
0.249 m or wider dfelm®e431migrhenoati @nddr sholkzstipitieamdie . 19mtmhat lordiéslind 0. 219

m or shorter.
is reproduced, using the information reproducing apparatus.

In order to set the storage capacity of the optical disk
to 23.3GB or above, a relational expression (shortest pit
length) X (track pitch)§§0.0512unﬁ has to be satisfied. For
example, if the recording capacity is 23.3GB and the shortest
pit length is 0.124m, the upper limit of the track pitch
is about 0.434Um. In the same way, if the recording capacity
is 23.3GB and the shortest pit length is 0.244m, the upper
limit of.the track pitch is about 0.214Um.

Next, a manufacturing method will be described of a
l2cm-diameter optical disk»which has a recording capacity
of 23.3GB or above. As described above, in order to create
a l2cm-diameter optical disk which has a recording capacity
of 23.3GB or above, a substrate has to be used whose track
pitch is 0.244m or wider and 0.43/4m or narrower, and its
shortest pit lengthis 0.12/ mor longerand 0.21 4 mor shorter.

For example, in order to create a 12cm-diameter optical
disk which has a recording capacity of 25GB, first, a substrate
is prepared.where a row of pits is formed which has a shortest
pit length of 0.1494m and a track pitch of 0.324m. As this
substrate, for example, a substrate made of polycarbonate

can be used which is created by an injection molding machine.

12



For example, in order to create a 12cm-diameter optical disk which has a recording capacity of 25GB,
first, a substrate is prepared where a row of pits is formed which has a shortest pit length of 0.1499 m
and a track pitch of 0.329 m. As this substrate, for example, a substrate made of ppisjﬁgo%ﬁée can
be used which is created by an injection molding machine. 12 .1 2 JUL 2006 Next, ame ction
film is formed on this substrate, using a film formation apparatus. As the film formation apparatus, the

one which can forge & fnefah esflgatips fita JH9HHY . 15HGh 853 M@ 0eITeA SBWIeHB¢ ARRaYatus and a
vapor depositing apparatus, can be used. For example, using a magnetron sputtering apparatus, the

time for filis fergrationt eamberearigdrthereby spatreliingsthe filsn thickness b theopetakredaction film.
Herein, the material, film thickness, or the like, of the metal reflection film will be described later.
Next, theagppiead alisksis plaiced on @ sphnicdateranwithdine neetad ecfietioe filirekept ap. Thiehma resin to
be hardened by ultraviolet rays is dripped, and on top of it, an 88 ,u m-thick transparent sheet which is
made of WolEamphite iSpRBed $n tidstare tHeodtr SRVEL &Y L RardepmpRsikuUS irerifhted with
ultraviolet rays while the optical disk is being rotated by the spin coater. At this time, the rotational
speed of 1P Fin LBRRF i ofte® 2SR HAB thePRR kREss 8P e JIRZViERERBRrd&rfEtREsin

a magnetron sputtering apparatus, the time for film formation
can be varied, thereby controlling the film thickness of
themetalreflectionfilm. Herein, thematerial, filmthickness,
or the like, of the metal reflection film will be described
later.

Next, the optical disk is placed on a spin coater,
with the metal reflection film kept up. Then, a resin to
be hardened by ultraviolet rays is dripped, and on top of
it, an 88 U m-thick transparent sheet which is made of
polycarbonate is placed. In this state, the ultraviolet-ray
hardened resin is irradiated with ultraviolet rays while
the optical disk is being rotated by the spin coater. At
this time, the rotational speed of the spincoater iscontrolled,
so that the thickness of the ultraviolet-ray hardened resin
after it has hardened becomes 124 m. As aresult, a transparent
resin layer which has a film thickness of 1004 m is formed
on the metal reflection film. For example, an acrylic resin
can be used as this ultraviolet-ray hardened resin.

In such a way as described above, the metal reflection

film was formed on the substrate where the row of pits was

formed which had a shortest pit length of 0.149 (t/m and a track
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after it has hardened becomes 12 4 m. As a result, a transparent resin layer which has a film
thickness of 100(err)m is formed on the metal reflection film. For example, an acrylic resin can be
used as this ultraviolet-ray hardened resin. In such a way as described above, the me}aé rgﬂgcﬂm film
was formed on the substrate where the row of pits was formed which had a shortest pit length of O .
149 LL m and a track 13 1 2 JUL 2006 pitch of 0.3211m. On top of it, the resin layer which had a film
thickness pfitQ9nmois faroeez Lamd comseguentlys an topticaleliskels Manuiaciredhiexs, withdespect
to the optical disk which was manufactured as described above, a study was made of the depth of a
pit which corespondstio chkmegsalityodt d teproduces Signalethe mai@riglcarskefimenithness af the
metal reflection film, and the like. Specifically, the manufactured optical disk was set in the above
described RérhERibn YstbddEnd app At TREN, this information reproducing apparatus allowed

a beam of light to be incident u&on the metal reflection_film through the JaO_O I m-g]i_ck resin layer.
Thereby, a reprodub&ddignaf wh2 oB&Hed From the JitiRal R SR tfEhS Tt wiE A58 ¥RF First, an

examinatig Wit Mg oy e AUy £ guapieduced insl dependgd yaon pe dopth of a
IS '

: . Was
pit. In the optica which was manufactured as described above,” jitter values were measured
which Shoﬁ’@gmﬁgﬁgeﬂ‘%nvﬁﬁich corresponds to the quality of a reproduced

signal, thematerial and £ilm thickness of themetal reflection
film, and the like. Specifically, the manufactured optical
disk was set in the above described information reproducing
apparatus. Then, this information reproducing apparatus
allowedeabemnoflighttobeincidentuponthemetalreflection
film through the 100 & m-thick resin layér. Thereby, a
reproduced signal was ‘obtained from the optical disk, and
then, it was assessed.

First, an examination was made how much the quality
of a reproduced signal depended upon_the depth of a pit.
In the optical disk which was manufactured as described above,
jitter values were measured which showed the dispersion of
reproduced signals when the depth of a pit varied. Fig. 1
is a graphical representation, showing a measurement result
of the value of a jitter which corresponds to the depth of
a pit. Its horizontal axis is the depth (nm) of a pit and’
the vertical axis is the value (%) of a jitter. In Fig. 1,
as the metal reflection film, the one was used which was
made of an Al alloy with a purity of 99wt% and had a film

thickness of 25nm. However, even when the one which was made
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reproduced signals when the depth of a pit varied. Fig. 1 is a graphical representation, showing a
measurement result of the value of a jitter which corresponds to the depth of a pit. Its horizontal axis
is the depth (nm) of a pit and the vertical axis is the value (%) of a jitter. In Fig. 1, ad theJmetpipg
reflection film, the one was used which was made of an Al alloy with a purity of 99wt% and had a film
thickness of 25nm. However, even when the one which was made 14 12 JUL 2DO6 of an

Ag98PdIGH (Wi feegeinatter efersed (b as henAgRdG, alloythe sate sesuwhas Agplodowing was
obtained. Generally, in order to secure an adequate system margin, the value of a jitter has to be
6.5% or beloveyn Figtie itscamkl beeseehtthatsf theelefthldfawpinis seatw 4£bma on@bove and 88nm
or below, the value of a jitter would be 6.5% or lower. Herein, a refractive index n of the created resin
layer was 1. 53, arfée@ @addidngthl feay dletheticeancafligfnyadeqDEnRe S ERIFaNBRMEthe above
described measurement result into account, you could see that a depth D of a pit at which a desirable

reproductidttsiyifat WouRfbePobtdihEg his BRF (FR Y ®r &bk, 9Rd REA@Y n)idr Heldiv. This seems
to be f or the following reason. Specifically, the depth of a pit affects the amplitude of a reproduced
signal, antitin $A%bhicR%afTfRiohinRen the 6P BipitdE :13(BdY, the affplitub® biésMes
maximudeLf tggo@gag%\/g ig%%xmn ggrthgeri%gv !ay&[“ias %r‘a uaendotPeé’\lajvne.l\:e{':'gg:h would be
6.5% or lower. Herein, a refractive index n of the created
resin layer was 1.53, and a'wavelength).of the beam of light
was 405nm. Therefore, taking the above described measurement
result into account, you could see that a depth D of a pit
at which a desirable reproduction signal would be obtained
is A /(6Xn) or above, and A/(3Xn) or below.
.Thisseems1x>beforthefollowingreason.Specifically,
the depth of a pit affects the amplitude of a reproduced
signal, and in an optical calculation, when the depth of
a pit is A/(4Xn), the amplitude becomes maximum. If the
refractive index n of the resin layer is 1.53 and the wavelength
A of the beam of light is 405nm, it bedomes maximum when the
pit depth is about 66nm. But, even if the amplitude becomes
a little smaller, the jitter wvalue of a reproduced signal
is almost unchanged. However, if the pit depth is below A
/(6Xn), or if the pit depth is above A /(3Xn), then an adequate
signal-to-noise ratio (hereinafter, referred to as the S/N
ratio) cannot be obtained, thereby worsening the jitter value

of the reproduced signal.

Next, a study was made of a suitable film thickness
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A of the beam of light is 405nm, it becomes maximum when the pit depth Is about 66nm. But, even if
the amplitude becomes a little smaller, the jitter value of a reproduced signal is almost unchanged.
However, if the pit depth is below A 1 (6 X n), or if the pit depth is above A 1 (3 X 1)3 thegn e
adequate signal-to-noise ratio (hereinafter, referred to as the SIN ratio) cannot be obtained, thereby
worsening the jitter value of the reproduced signal. Next, a study was made of a suitable film
thicknessots & muNa206 file i reficklion filfd it RseRte WaS prasarbd & ahrh the
depth of a pitis A/ (4 X n) . As the metal reflection film, two kinds were used which were a metal

reflectioniinyiedh the frpsbamiPads aliol(@nd B mefst reRecnss silnT #fikR Wakanade of an

Al alloy with a uri%of 99Wt@°{). Then, the vgllue of a jitter was measuEFed W?gtré[their film thickness was
varied. Fig12 % a hFpicdl f8pree&fais s sHOWiRG &mbgstrdaitreSAtorthd fifdt vad®which

conrespongs,tgyhe 1 hickness,of fae metabrallecion, fim which fs mag of (e AgPdcy aloy. Fig. 3
isa graphlcaJI representation, sﬂowing a madasurement resulf gf the jitter value which corresponds to

the.film thjq_kﬂﬁ?%ﬂﬁlﬁ'ﬁ ru%tgl reflestion:filgy, which éﬁ@gge‘gigﬁe Al @I@ig&e@p f'@g{;ﬁt sthe

horizontal axis is the film thickness (nm) of the metal reflection film, and the vertical axis Is the value

(%) of affffn, the value of a jitter was measured when their film
thickness was varied. Fig. 2 is a graphical representation,
showing a measurement result of the jitter wvalue which
corresponds to the film thickness of the metal reflection
film which is made of the AgPdCu alloy. Fig. 3 is a graphical
representation, showing a measurement result of the jitter
value which corresponds to the film thickness of the metal
reflection film which is made of the Al alloy. In each figure,
the horizontal axis is the film thickness (nm) of the metal
reflection film, and the vertical axis is the value (%) of
a jitter.

As can be seen in Fig. 2, in the case of the metal
reflection film of the AgPdCu alloy, if its f£ilm thickness
was 25nm or above and 75nm or below, the value of a jitter
became 6.5% or lower. On the other hand, as shown in Fig.
3, in the case of the metal reflection £ilm of the Al alloy,
if its f£film thickness was 15nm or above and 40nm or below,
the value of a jitter became 6.5% or lower. Herein, thematerial
of a metal reflection film is not limited especially to those
in the examples. Another material may also be used, as long

as it has a high reflectance ratio and can be uniformly formed
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As can be seen in Fig. 2, in the case of the metal reflection film of the AgPdCu alloy, if its film
thickness was 25nm or above and 75nm or below, the value of a jitter became 6.5% or lower. On the
other hand, as shown in Fig. 3, in the case of the metal reflection film of the Al alloyg ¥ i:‘.ﬁlﬂl%{]
thickness was 15nm or above and 40nm or below, the value of a jitter became 6. 5% or lower. Herein,
the material of a metal reflection film is not limited especially to those in the examples. Another
material may alseulzsisedtas ongaas i has fdrghateiieotaape ratidtansl cahrbeadidfbtmigriormed 16 1
2 JUL 2006 on a substrate by a film formation apparatus. In addition, in order to enhance its corrosion
resistancéna P arthonRENRNGEM&HESIRATBENG, R abRisRibAMRalliG eleRfet SRERAS Ti and
Cr, may also be added a little to an Ag or Al reflection-film material. Next, the reflectance ratio of a

metal reflREHSHHIHC e BERnEY OPh & thillfler ATmatkiTemstlibr AR EarhLd C R eMadr the

guantity of re?;cted light will be, Then, when the quantity of reflected light becomes smaller, in
proportioﬁ‘tloc at% rlr&?édiﬁr%ér)locl:slé’algloa%w%ﬂs?q’h?%%e%éé? etée %/ﬁ%&ii%tﬂu%cﬁgngae%. &% thé other

hand, a integg i%%é){ gAa._séai ﬁ?is Egggi.%gaqepend upon thg guantity qf reflected light. If the '
system noise or the laser noise Is tar lower than the medium noise so that it can be neglected, then it
will not affect the qyality ofaniepreducedSigNel 8¥ePio of a metal reflection £ilm
was examined. The thinner a metal reflection f£ilm becomes,
the smaller the quantity of reflected light will be. Then,
when the quantity of reflected light becomes smaller, in
proportion to that, a medium noise also lowers. This keeps
the S/N ratio unchanged. On the other hand, a system noise
or a laser noise does not depend upon the quantity of reflected
light. If the system noise or the laser noise is far lower
than the medium noise so that it can be neglected, then it
will not affect the quality of‘a reproduced signal, even
though the quantity of reflected light becomes smaller.
However, if thé quantity of reflected light becomes
smaller, and the. system noise or the laser noise reaches
the same level as the medium nbise, then the quality of a
reproduced signal will deteriorate when the quantity of
reflected light decreases; Besides, if the metal reflection
£film is made of a different material even though it has the
séme film thickness, that will change its reflectance ratio,
and thereby, will change the film thickness at which the
signal quality worsens. In addition, if the metal reflection

film becomes thicker, the reproduced signal will become worse.
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though the quantity of reflected light becomes smaller. However, if the quantity of reflected light
becomes smaller, and the, system noise or the laser noise reaches the same level as the medium
noise, then the quality of a reproduced signal will deteriorate when the quantity of reftegtegjig
decreases. Besides, if the metal reflection film is made of a different material even though it has the
same film thickness, that will change its reflectance ratio, and thereby, will change the film thickness
at which ther sgrahplialityiwoasaagre tdditionp if theembtad reflectioa tils, bebemestthitRercthe
reproduced signal will become worse. 17 1 2 JUL 2D06 For example, in a magnetron sputtering
apparatustthmsnetalliec stansedh Hlrgdt \laivie hbee besp ypiterediby Ardahsiconse dlyimg onto a
substrate, so that a metal reflection film is formed. The size of these metallic atoms also depends
upon theShvid®yfe SFEMMIoritbio R BPp& atus Corthé tcoAditirisedk fifie fol@atidr® Buf dddh a film
tends to be difficult to form at the bottom of the shortest pit. Fig. 4 is a sectional view of an optical disk

in which Hm&@FRRASctiohtifm Shith i€hadd 6Ff4n RGP oy 2& 3 astd fith ARRAELDF 100nm

is formed ona s%kflséra';set W@erte ;%its arf; foerlmgq_.lAs %1&\%1 ir% Fig. 4aa sh%rgetsltlgit 11 and.a long pit 12
which is f‘(l)ﬁger thaly the shortest p?t Prard formed on A substrate 12 PP case, atTe Botfom of the

ShoneSt@gﬁ&f%q@ﬁg“%@C@¥Emw@%§$%¥§on. But such a film tends to be
difficult to form at the bottom of the shortest pit.

Fig. 4 is a sectional view of an optical disk in which
a metal reflection film which is made of an AgPdCu alloy
and has a film thickness of 100nm is formed on a substrate
where pits are formed. As shown in Fig. 4, a shortest pit
11 and a long pit 12 which is longer than the shortest pit
11 are formed on a substrate 1. In this case, at the bottom
of the shortest pit 11, a metal reflection film 2 is more
difficult to fofm than at the bottom of the lbng pit 12.
Therefore, the shortest pit 11 after the metal reflection
film 2 has been formed becomes smaller, and at the same time,
deeper than it‘was on the substrate 1.

If you anticipate this phenomenon, and thus, make a
recording power greater so that the shortest pit 11 can be
greater, then the signal quality of the shortest pit 11 will
improve. However, when the recording power becomes greater,
the lbng pit 12 will be wider. This makes the cross talk
greater which comes from adjaceﬁt tracks, thus worsening
the value of a jitter. In consideration of the factors which

canworsen the signal quality of bothkindsof films, substrates
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difficult to form than at the bottom of the long pit 12. Therefore, the shortest pit 11 after the metal
reflection film 2 has been formed becomes smaller, and at the same time, deeper than it was on the
substrate 1. If you anticipate this phenomenon, and thus, make a recording power gleatdtsotpgt the
shortest pit 11 can be greater, then the signal quality of the shortest pit 11 will improve. However,
when the recording power becomes greater, the long pit 12 will be wider. This makes the cross talk
greater whechecomesfioi adydcant weaks, thud watskainfothe vhkie oé fiterrinfcbasidekation of the
factors which can worsen the signal quality of both kinds of films, substrates 18 1 2 JUL 2006 were
formed whichmeere Supablé forahd aetandflecton IRHS of ad Ao HloyendarragRdCu altde As a
result, the maximum film thickness of the Al-alloy metal reflection film at which the value of a jitter
was prevBaEdTeh fbtsertiRg GFaearnaif aheht madhom Mtdkidesdd 6rthé aryFdcknalloy

metal reflection film at which it was prevented from worsening was 70 nm. Based on this study, a

reflectan@r BV MB&sTRYWShRA Rribdbditfe R InB TR BRdGEsS BPELMPSIRR Ing

AgPdCu-ally gietalrefiection fimwhyah i shown inkig. 2 and the Alglioy,metalieflegion fim which
is shown In Fig. 3. Fig. 51s a graphical representation, Showinga measurentent resuft o

the
reflectan%r@gg ‘Q‘Q@H_&B@ﬁ%}?'}%m at which it was prevented from worsening

was 70 nm.

Based on this study, a reflectance ratio was meésured
which corresponded to the film thickness of each of the
AgPdCu-alloy metal reflection film which is shown in Fig.
2 and the Al-alloy metal reflection film which is shown in
Fig. 3. Fig. 5 is a graphical representation, showing a
measurement result of the reflectance ratio which corresponds
to the f£ilm thickness of a metal reflection film which is
made of an AgPdCu alloy. Fig. 6 is a graphical representation,
showing a measurement result of the reflectance ratio which
corresponds to the £ilm thickness of a metal reflection film
which is made of an Al alloy. In each figure, the horizontal
axis is the film thickness (nm) of the metal reflection film,
and the vertical axis is the reflectance ratio (%). Herein,
the refractive index n of the resin layer which was used
for measurement is 1.53, and the wavelength A of the beam of
light is 405nm.

As can be seen in Fig. 5, in the case of the AgPdCu-alloy
metal reflection £ilm, the reflectance ratio which

corresponded to a film‘thickness of 25nm to 70nm at which
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to the film thickness of a metal reflection film which is made of an AgPdCu alloy. Fig. 6 is a graphical
representation, showing a measurement result of the reflectance ratio which corresponds to the film
thickness of a metal reflection film which is made of an Al alloy. In each figure, the hogizgm’ga%n isis
the film thickness (nm) of the metal reflection film, and the vertical axis is the reflectance ratio (%).
Herein, the refractive index n of the resin layer which was used for measurement is 1.53, and the
wavelengih @srg Di-tHielheaniaftkght isadBbamwAs cab be sred inWeg. 53 frthe caseoaf than
AgPdCu-alloy metal reflection film, the reflectance ratio which corresponded to a film thickness of
25nm to ven aeawkicle£9 tireJ W1 2005 2 Hesiribidl jittee Falee Wasrobfdided was B3% to §0%. In the
case of the Al-alloy metal reflection film in Fig. 6, the reflectance ratio which corresponded to a film
thicknesst Be156H 6 abamae dH-8 d8sikeblegREE ¢ARe WS diginedt Wh8 35% &XPE%SAs a
result, for each film, the reflectance, ratio of the metal reflection film at which the quality of a
reproduc®d stgtaPcb8id BRYuaraie e Fivas 3866 araRdired hhd 9698 &2 R HdRRf to obtain
a reproduction $ QaL\(/)vhi%u%ha%g daes;g%télgii ter value in s%hﬁ\iv%y as described above, an uneven

row of pitg?ssfo &d a8 maif datd ifa iTai-information® &f&a of an o’ptlcaediglg’. 3ecf§i?er(ljcoeescription

MM|m3@w%kio of the metal reflection film at which the quality of
a reproduced signal could be guaranteed was 35% or higher
and 70% or lower.

Next, in order to obtain a reproduction signal which
has a desirable jitter value in such a way as described above,
anunevenrowof pitsisformedasmaindatainamain-information
area of an optical disk. A detailed description will be given
of medium identification information which is: formed in a
sub-information area of the optical disk. Fig. 7 is a top
view of an optical disk, showing an example of its
main-information area and sub-information area.

In the example shown in Fig. 7, a main-information
area 21 (which is a hatching part in the figure) is set in
the outer circular part on the optical disk. In the ring-shaped
part inside of the outer circular part, a BCA area 22 (which
is the area between two circles shown by broken lines in
the figure) is set which is a sub-information area. In the
BCA.area.22,xnédiunlidentification information 23 is recorded
in a bar-~code pattern. A transparent resin layer of
polycarbonate or the like is formed on the metal reflection

film, and thereafter, the medium identification information
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of medium identification information which is formed in a sub-information area of the optical disk. Fig.
7 is atop view of an optical disk, showing an example of its main-information area and
sub-information area. In the example shown in Fig. 7, a main-information area 21 (yvhicyjs gjﬁbatching
part in the figure) is set in the outer circular part on the optical disk. In the ring-shaped part inside of
the outer circular part, a BCA area 22 (which is the area between two circles shown by broken lines in
the figure)3s des wheohds desdbinforiratiad asdal hrgthewBECA aseap2, sreedilms elentifieaton,
information 23 is recorded in a bar-code pattern. A transparent resin layer of polycarbonate or the like
is formedPok Mee hdgi Fefledtm Mt aahd el aRe Fiddiumbidehiffehtdn afformd@e®t ko 1 2 JUL
2006 23 is recorded by irradiating, with a pulse laser (e.g., a YAG laser) , the metal reflection film
which lieS &t & dEBth %F@Y‘lrﬁﬁﬁqr&ﬁlfﬁégﬁrfé’c% StifieBpticQsIE 1t tnis Bifnet thé rtdtRereflection

il to melt, and then, accumulate at both bound £s by, syrface tension. In this way, th
metal reffBR oKt s DAY fohisvd: HRCARED SRR Fote R A TBmAVERIEAHE formed.

This creat%s_gol_% Ab?}ﬂ%%é%gtgt]ﬁgw Ef;gf}i&aéig%if?]?%as@g IS r%?{}oern Ic:lL é/vm%h is ucsgg to identify

the opticgl disk indivi e met of recor e mediom ication Jriformation in the

BCA areq gt an optigaldiskiWil be 4gsaribefh rtia11y removed, and thus, several

reflection-film removed areas are formed. This creates a
BCA area where medium identification information is recorded
which is used to identify the optical disk individually.
Next, the method of recording the medium identification
information in the BCA area of an optical diskwill be described
in detail. Herein, in the following example, a method by
which a record is made in the BCA area is described, with
respect to a metal reflection film which is made of an
Ag98PdlCul(wt%), or a metal reflection film which is made
of an Al99Crl(wt%), as the metal reflection film. However,
as longas the same effect canbe obtained, thepresent invention
can also be applied to other kinds of metal reflection films,
a phase-change film, or an optical magnetic recording f£ilm.
Fig. 8 is a block diagram, showing the configuration
of a medium-identification-information recording apparatus
which records medium identification information in a BCA
area. The mediﬁm—identification—information recording
apparatus shown in Fig. 8 is a BCA-pattern recording apparatus
which is used to create a BCA area in a DVD-ROM. It includes:

amotor 101; a rotation control section 102; an optical pickup
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in detail. Herein, in the following example, a method by which a record is made in the BCA area is
described, with respect to a metal reflection film which is made of an Ag98PdICul(wt%), or a metal
reflection film which is made of an A199Crl(wt%), as the metal reflection film. Howeyer, jas | as
the same effect can be obtained, the present invention can also be applied to other kinds of metal
reflection films, a phase-change film, or an optical magnetic recording film. Fig. 8 is a block diagram,
showing thexpntiguratien of aiwedis@edanritication;inforvatier canordied: appayatus cwhioch records
medium identification information in a BCA area. The medium-identification-information recording
apparatus 8howrainB4g.-&isgnBCA panemartiomlingeapbarmusl Yhichds fiset® reatd adBCA area
in a DVD-ROM. It includes: a motor 101; a rotation control section 102; an optical pickup 21 12JUL2D
103; a lag® @Ek@Betdn 1P LewaRRdHT d&ting AR etidR 3195 BHCA SigRdl HeAePhidh seBtion 106;
a focus control section 107; a pre-amplifier 108; and a system control section 109. The rotation
control sécidn 102 controls the rotation of the motor 101. The motor 101 rotates an optical disk 100
at a predetermined_rotational speed. The BCA-signal generation section 106 creates a BCA signal by
modulating mediu%ill%ern :flic?a i%ﬁxlln ocr’rlﬁg |c())nlw |c%%i§?8cé%gdqﬁ?t§er 8rgtls"ca h(ﬁsﬁi%&t@é’s%d on the

BCASign&L! tlil_%glaﬁ{gfpgp ng'.f]g sler?gonlotor 101 rotates an optical disk 100

at a predetermined rotational speed. The BCA-signal generation
section 106 creates a BCA signal by modulating medium
idenfification information which is recorded in the optical
disk 100. Based on the BCA signal, the waveform setting section
105 creates a laser modulation waveform. According to the
laser modulation waveform, the laser drive section 104 drives
a high-power laser inside of the optical pickup 103.  The
éptical pickup 103 converges a beam of light emitted from
the high-power laser, through its built-in optical system,
upon the optical disk 100. The pre-amplifier 108 amplifies
a reproduced signal which comes from the optiéal pickup 103,
and then, outputs it.to the focus control section 107. Using
the amplified signal which cémes from the pre-amplifier 108,
the focus control section 107 controls an objective lens
inside of the optical pickup 103, so that a beam of light
can be converged on the metal reflection f£ilm of the optical
disk 100. The systeﬁ coﬁtrol section 109 systematically
cqntrols the operation of the rotation control section 102,
the laser drive section 104, the waveform setting section

105, the BCA-signal generation section 106, and the focus
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105 creates a laser modulation waveform. According to the laser modulation waveform, the laser drive
section 104 drives a high-power laser inside of the optical pickup 103.% The optical pickup 103
converges a beam of light emitted from the high-power laser, through its built-in o t'vcgj system, upon
the optical disk 100. The pre-amplifier 108 amplifies a reproduced signal which coinz HordlBe optical
pickup 103, and then, outputs it to the focus control section 107. Using the amplified signal which
comes framthierprk-aedifieo 208, Othe focus control section 107 controls an objective lens inside of
the optical pickup 103, so that a beam of light can be converged on the metal reflection film of the
optical disk 100. TH@Xjsteh &RHOFSdcignADO LY Stbataticalhl cBAtréie S5 dpadtiof otine rotation
control section 102, the laser drive section 104, the waveform setting section 105, the BCA-signal
generatidRS&RE T 10 RhdtHE BELS D2 4L AT G Bohfi 615t I 18P PRERE 4 Petibrlifly

operation will be described of the medium-jdentification-information recording apparatus which is
configurel S L PRASD A TS BRED DR Andy A RSO ERMPERBEEATEn 100, the

rotation cg]r%t(g%l sccﬁzgor\%v%g% grqv%sothfg_ Ir.r(1)q{orsleocltt9 J ta&eotgne ogﬂ%al }f:jlbsléﬁl]too The lasger drive section
he high-p

104 drives rlaser as a light'source, and then, d@ beam of lig Which iS emitted from the

high-powgg laggrds apphedioithe OPHRR didftor 101 to rotate the optical disk

100. The laser drive section 104 drives the high-power laser
as a light source, and then, a beam of 1light which is emitted
from the high-power laser is applied to the optical.disk
100 from the optical pickup 103. At this time, the focus
control section 107 executes focus control so that the beam
of light which has been emitted from the high-power laser
is converged on the metal reflection film of the opticakl
disk 100.

Herein, the reflected light from the optical disk 100
is detected by a photo-detector inside of the optical pickup
103. Then, a reproduced signal is outputted as an electric
signal from the photo-detector. This reproduced signal 1is
amplified through the pre-amplifier 108 and is inputted in
the focus control section 107. In response to the amplified
signal, the focus control section 107 drives the objective
lens of the optical pickup 103 and moves it slightly in a.
focus direction on the opfical disk 100. Thus, it controls
the optical pickup 103 so that the beamof 1ight can be converged
on the metal reflection film of the optical disk 100.

Next, the system control section 109 allows a position
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100 from the optical pickup 103. At this time, the focus control section 107 executes focus control so
that the beam of light which has been emitted from the high-power laser is converged on the metal
reflection film of the optical disk 100. Herein, the reflected light from the optical disﬁ %]%9[ @g:tected
by a photo-detector inside of the optical pickup 103. Then, a reproduced signal iS outputt s an
electric signal from the photo-detector. This reproduced signal is amplified through the pre-amplifier
108 and igéyetied in (hefocyreamtol sectimtbiA Inrsppbsa toitba aopliied signed dae focus
control section 107 drives the objective lens of the optical pickup 103 and moves it slightly in a focus
direction pn tieugptit@ladisknl G0. Thas;kticontrdlsrihetoptival pickap d 0810 tha tideetieamt efilight can
be converged on the metal reflection film of the optical disk 100. Next, the system control section 109
allows a [pesitibhPInERl ) UL nIIoedtd@dr (nditsho WA PGHetas thehsositiet bFdié opticalk yickup 103
in a tracking direction. Based on the detected positional information, it recognizes the optical pickup

103 to beli8atdPinBestRinforRdtidireoRity stafingMstsitdn. Negore S efitdntbigction 109

instructs the BCA-signa| eq:eration section 106 to generate a BCA signal. Then, the BCA signal is
outputted&?d?ﬁﬁfeo\ﬁavel?lc?rﬁ s’ettﬁlléese%%&?%‘s,%géﬁﬁ ? co?ﬁﬁ&%é%hef{igeg stARS BhY $¢ medium

theBCA—signalgenerationsection106togenerabaaBCAsignal.
Then, the BCA signal is outputted from the waveform setting
section 105, a BCA recording sequence starts, and the medium
identification information is recorded in the BCA area.

In an optical disk where a 50nm-thick metal reflection
£film made of an AgPdCu alloy was formed, using the above
described medium-identification-information recording
apparatus, an aftempt to record a BCA pattern (or a bar-code
pattern) was made in a part where neither a row of pits nor
a groove was formed. However, even if the output power of
a laser was heightened, a reflection-film removed area in
which the metal reflection film was removed could not be
created.

This is bécause the melting point of Al is 660C while
the melting point of Ag is 960C. It takes a larger quantity
of energy to melt the metal reflection film of an AgPdCu
alloy. Inaddition, the thermal conductivityofAlis237W/(m.K)
while the thermal conductivify of Ag is 427C . Therefore,
a larger quantity of heat is diffused by the conduction of
heat, even though the metal reflection film of an AgPdCu

alloy is irradiated with a beam of light. Herein, in general,
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identification information is recorded in the BCA area. In an optical disk where a 50nm-thick metal
reflection film made of an AgPdCu alloy was formed, using the above described
medium-identification-information recording apparatus, an attempt to record a B(jt pﬁ}}_egbﬁor a
bar-code pattern) was made in a part where neither a row of pits nor groove was formed."However,
even if the output power of laser was heightened, a reflection-film removed area in which the metal
reflectiontfira wesslreinoyed @butd ot bee trehteids Thisviehedabse tiiemalting pdinf 6kAdda 660 C
while the melting point of Ag is 960(err)C . It takes a larger quantity of energy to melt the metal
reflectionfiirha} an BgjPeiCer alldyn 1P additon; ohé ewnal eondaday at Al seB7ag i KFevhile the
thermal conductivity of Ag is 427(err)C. Therefore, a larger quantity of heat is diffused by the
conductidifdtReAR ®FSPhBIHMTRE P refRetOR FimF kA BediRy ek adistbd AMith a beam

of light. Herein, in general, 24 1 2 JUL 2006 the moeltin%point of metal is lowered by mixing a different
metal. HSWeVBr, 57 BRRT 1P P HT 8dedifate fetie’fankE 1815 and avoid corrosion, the wi% of Ag

in the metal reflectign film gannof be reduced fo 97% or below. Next, (g]otxtfr% opjical disk where the
50nm-thick metal reflaction film made ot an igP ch alloy was formed, a'row opri s Was formed at a

track pitC?é’EQe%@i%‘nW@&fl\‘}{aﬁ]Hﬁ%d of an AgPAdCu alloy was formed, a row

of pits was formed at a track pitch of 0.24 4 m which was used
in the BCA area of a DVD-ROM, and a BCA pattern was recorded
in that part. At this time, the BCA pattern could not be
recorded at a predetermined width, and thus, information
could not be reproduced. However, a part of the AgPdCu-alloy
metal reflection film melts, and a small reflection-film
removed part could be formed. This is because ametal reflection
film tends to be difficult to form on an inclined surface
of an uneven substrate, .and thus, the film thickness of the
metal reflection £film in a pit inclined-surface part becomes
thin locally and heat conduction is hindered.

Fig. 9 is a sectional view of an optical disk in which
a metal reflection film is formed on a substrate where pits
are formed, and in addition, a resin layer is formed on the
metal reflection £film. As shown in Fig. 9, the metal reflection
film 2 is formed on the substirate 1 where the pit 12 is formed,
and in addition, aresin ;ayer 3is fofmed onthemetalreflection
film2. In this case, the £film thickness of the metal reflection
£film 2 which is formed on an inclined-surface part 4 becomes

thinner than the £film thickness of the metal reflection £ilm
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in the BCA area of a DVD-ROM, and a BCA pattern was recorded in that part. At this time, the BCA
pattern could not be recorded at a predetermined width, and thus, information could not be
reproduced. However, a part of the AgPdCu-alloy metal reflection film melts, and agmaj|; 6
reflection-film removed part could be formed. This is because a metal reflection film tends to%
difficult to form on an inclined surface of an uneven substrate, and thus, the film thickness of the
metal reflzction dihmiia & pithesiined esuwrtaces pan beedmés dvirplacdlp @antihedt tahductiat és
hindered. Fig. 9 is a sectional view of an optical disk in which a metal reflection film is formed on a
substrateR@iefe pits BReforREd, ablden S3ENGH Bte I IdyeRis fofhikatonitie ¢Raduefiedion film.
As shown in Fig. 9, the metal reflection film 2 is formed on the substrate 1 where the pit 12 is formed,
and in adRiOHDA rRGTRRIEE3 FRBHAET onHAE FfetaltBReARRTAKEE. (RARistaREMN Hirf fickness

of the meta| reflection fI|§‘I 2 which | Is formed on an.in gled Ja?nrface par 4 becomes thlnner than the

film thickféss df t‘ﬁ%"f’ne? réﬁ’e%ﬁon ARCRSE 2 IBE 2 T S fotrm%d %ﬁeeaaci?gf a ﬁ?bottom
t5 flat- t h tity of h db
par a”&f’i‘ PI-RIRIE BYLE, H}erﬁ%ép%: ﬂ%i?cﬁ)%v of?)éﬂfg{%ﬁ‘o'% QQ%‘?{EL A dAepines

smaller. Hence, e narrower t ecomes andthe larger hé area of the

inclined-stfage pag desomes ing mereLasiisheatyilhe qandysted Araunde Besidgs, in the

inclined-surface part
4, the volume per unit of the metal reflection f£ilm 2 is

smaller than any other part. Therefore, its heat capacity
necessary for reaching the melting point becomes smaller,
and thus, it reaches themelting point with a lower irradiation
power.

Based upon the above described knowledge, optical disks
were prepared in which a 50nm-thick metal reflection film
made of an AgPdCu alloy was formed on each substrate where
a row of pits was formed at wvarious trabk pitches. Then,
a BCA pattern was recorded in each optical disk. Fig. 10
is a graphical representation, showing a measurement result
of the defocusmargin of a BCArecording power which corresponds
to the track pitch of a row of pits which is formed in an
optical disk that includes a SOnﬁlnetal reflection £film which
is made of an AgPdCu alloy. Its horizontal axis is the track
pitch (4m) of a row of pits and the vertical axis is the
defocus margin (%).

As shown in Fig. 10, in the area where a row of pits
was formed at a track pitch of 0.54/ m or below, a BCA pattern

could be recorded, and medium identification information
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4, the volume per unit of the metal reflection film 2 is smaller than any other part. Therefore, its heat
capacity necessary for reaching the melting point becomes smaller, and thus, it reaches the melting
point with a lower irradiation power. Based upon the above described knowledge,fptigp| dighs were
prepared in which a 50nm-thick metal reflection film made of an AgPdCu alloy was formed on each
substrate where a row of pits was formed at various track pitches. Then, a BCA pattern was recorded
in each optical diskeFiget®d i3ia grapbicakiepresehtatiohashdwingna riees@eseniviesule odthe
defocus margin of a BCA recording power which corresponds to the track pitch of a row of pits which
is formedrinwano Bppdat gliskahafiotimdds a 50mnt nwetd refldctibondifimoniidhit s neadeabfcaneAgPdCu
alloy. Its horizontal axis is the track plt‘;g:rr)m) of a row of pits and the vertical axis is the defocus
margin (P ASSREFH 1 F§T L Fe WKeré @58Wes pitd SFRIHBrmed’ s atF@RPREFof 0. 54 /c
m or below, a BCA %attern could be recorded, and medium identification information 26 1 2 JUL 2006

could be F&tdtded. ﬁ%@&ﬁé?ﬁdﬁawﬁ%hé SRANMeSe 2% (Wbﬂ? wBE fSHmel R g tAPE pitch of

0.549m or ab]o:\C/)eil na QFf %}Jg, margi é: u e seE ed Hereln the ment @%ta%ECAé)attern was
recorded, TWha ma‘éejby%

INg an repro cmg e (J:‘rselé e op |caI dgsﬁ(sslll’?%.ﬂ assessment machine.
It was made based upon whether or not the medium identification
information which was recorded in the BCA area could be
accurately reproduced. As the assessment machine, a
reproducing apparatus was used in which a beam of light for
reproduction had a wavelength A of 405 nm and an objective
lens had a numerical aperture NA of 0.85.

Herein, if you take the mass production of optical
disks into account, you have to consider a number of factors,
such as the dispersion of the film thickness of a metal
reflection film, and a variation in a BCA recording power.
Therefore, a defocus margin of 20% or higher is required
as its adequate level. In Fig. 10, the track pitch at which
a defocus margin of 20% or higher is obtained is 0.244m or
wider and 0.454m or narrower. Hence, if the track pitch of
a row of pits which is recorded in the BCA area is 0.24/4m
or wider and 0.45/.4 m or narrower, an adequate defocus margin
can be secured, and medium identification information can
be recorded. The presumable reason for'fhis is described
below.

Specifically, if the track pitch of a row of pits which

is recorded in the BCA area is beyond 0.45 4 m, the number
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It was made based upon whether or not the medium identification information which was recorded in
the BCA area could be accurately reproduced. As the assessment machine, a reproducing apparatus
was used in which a beam of light for reproduction had a wavelength A of 405 nm ?g&n tective
lens had a numerical aperture NA of 0.85. Herein, if you take the mass production of optical disks into
account, you have to consider a number of factors, such as the dispersion of the film thickness of a
metal retiectipn fikn,pane asvaiiatiar kea Beddnewrdngppwner., Thevafore wmsdefeeis margin of 20- or
higher is required as its adequate level. In Fig. 10, the track pitch at which a defocus margin of 20%
or higherag obteeneichis Di2vi d rsorr fedes gna0t45gr @ hieroavkes.cHbrceoidlse smeklpiech.of a row
of pits which is recorded in the BCA area is 0.24gm or wider and 0.45a m or narrower, an adequate
defocus Maigin hdamdrrsediedd, ap@ndsdifirhddedifieatibeificingitibnaih déecnvadeil The
presumable reason for this is described below. Specifically, if the track pitch of a row of pits which is
recorded iR 8TEBCA Qred fs bARMPG ESEAP ffelriumB&e1 18P 2866 8 p iy pér Bkt arka
becomes smaller, and thus, the area of the inclined-surface parts of pits also becomes smaller. This

hinders HeSF ¢&HtERSh FroMPER @R GHF SPIIARSy E FidterGat § tHSedt E5AaBRWAER is

abgﬂba&ﬁ%%&“ﬁ@ise is low cannot be recorded.

On the other hand, if the track pitch is narrower than
0.244um, a pit is too close to its adjacent pits. Therefore,
the formation of a land part between pits becomes inadequate,
and the angle of the inclined-surface part of a pit becomes
harrower. Thereby, a metal reflection f£film becomes easier
to form on the inclined-surface parts of such pits, and thus,
the effect of cutting off heat conduction by the formation
of pits is reduced. Herein, in Fig. 10, a BCA pattern could
be recorded and reproduced up to the point where the track
pitch was 0.22 /U m, while a BCA pattern could not be recorded
when the track pitch was narrower than 0.224m. Hence, in
Fig. 10, a dotted line is an estimated line which corresponds
to a track pitch of 0.224m or below.

In addition, Fig. 10 shows that in an optical disk
where a 50nm-thick metal reflection f£film made of an AgPdCu
alloy was formed, the defocus margin is dependent upon the

- track pitch. However, in an optical disk whefe a desirable
jitter value was obtained, a metal reflection f£ilm which
was made of Ag or an Ag alloy might also have a £film thickness

of 25nm or above and 70nm or below. In that case, if the
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reflection film varies according to the defocus, a BCA pattern whose noise is low cannot be recorded.
On the other hand, if the track pitch is narrower than 0.2411m, a pit is too close to its adjacent pits.
Therefore, the formation of a land part between pits becomes inadequate, and xpg %Iegbﬁ‘ the
inclined-surface part of a pit becomes narrower. Thereby, a metal reflection film bécome sier to
form on the inclined-surface parts of such pits, and thus, the effect of cutting off heat conduction by
the formafBaACdt pd f<Clad ddedaH&Rh, FEFiI§1tE a'BEABatte?§ 6@ Beletorted andfeébroduced
up to the point where the track pitch was 0.22 U m, while a BCA pattern could not be recorded when
the track PRERWAS Ralrodd e d. 201e PR . alchde; v Bt B PARIEOVIRE is @antREAGHEs line

which corresponds_to ck pitch of 0.229m qr. below. In additign, Fig, 10 shows that in an optical
sk whele s S o G BT it o SF B ASHICL 201G RS et P erocu

margin is dependegt yaqn the ack el sigweysfolp a8 gaedl dsdbsifeeddesiain diter value

was obtained, a metal reflection film which was made of Ag or an Ag alloy might also have a film

thickness, gf 2Rno% o4 akaye 2pd 7ONRH £ bglowe Indbalcase dhther?8-n2 dl 2BR6 tragk Ritch of a
row of pits which was recorded in a BCA area was 0.24(err)cm or wider and 0.45a m or narrower, a
defocus wiasgia cauldbe ebtaingdat fersnsde, lepelas descriied aba¥e of a groove,

a metal reflection f£ilm tended to be difficult to form at

the inclined-surface part of the groove, as was the case

with a row of pits. Thus, if the track pitch of a groove

which was recorded in a BCA area was 0.24/4m or wider and
0.454m or narrower, a defocus margin could be obtained at
the same level as described above.

Therefore, in the case of an optical disk where a
desirable jitter value was obtained, a metal reflection f£ilm

- which was made of Ag or an Ag alloy had a film thickness
of 25nm or above and 70nm or below, if the track pitch of
a row of pits or a groove which was recorded in a BCA part
was 0.24 4 m or wider and 0.45/4 m or narrower, then a defocus
margin could be adequately secured.

Next, an optical disk will be described whose metal
reflection f£film was created by using a metal reflection £ilm
which was made of an Al99Crl(wt%) (hereinafter, referred
to as the Al reflection film). First, an opticai disk was
prepared where the Al reflection film having a film thickness
of 30nm was formed. Using the above described

medium-identification-information recording apparatus, an
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Similarly, instead of a row of pits, the same experiment as described above was also conducted in an
optical disk where a groove was formed. Even in the case of a groove, a metal reflection film tended
to be difficult to form at the inclined-surface part of the groove, as was the case {/ h b@ rolﬁggf pits.
Thus, if the track pitch of a groove which was recorded in a BCA area was 0.24L lw and
0.459m or narrower, a defocus margin could be obtained at the same level as described above.
Thereforey tin diepaase of ar optical dislBeherp &t desirableditemudue was abtamed, ameisd reflection
film which was made of Ag or an Ag alloy had a film thickness of 25nm or above and 70nm or below,
if the trackepitthef arovwwf pifs prid graove whigh ewgaewersiefiarmeBTA Parttviis Oczdgem or wider
and 0.459m or narrower, then a defocus margin could be adequately secured. Next, an optical disk will
be describeB afibsEpictal RfleEorMaM ids wearl hssidyla irdidieeffcedvn fifld vieswas made
- of an A199Crl(wt%) (hereinafter, referred to as the Al reflection film). First, an optical disk was

prepared VTR &k Al réfiéttiod Rim REAAG & At thidkh€ss BF 381 wakd6mted LsmbiRe above

described medium-identification-informati i 29.1 2 JUL 2006 attempt t
ocord a SR s TR Do ST ST B TSR o SToBOB s daMbcl I this

case, be reproduced. However, the Al reflection f£film was thinner
than the one (i.e., 50 to 70nm) which was used in a DVD-ROM,
and thus, an adequate defocus margin could not be obtained.
In addition, in the optical disk where the Al reflection
filmwith a £film thickness of 30nm was formed, if a BCA pattern
was recorded in the area where a row of pits was formed at
the 0.74 U4 m track pitch which was used in the BCA area of
the DVD-ROM, then the same result as described above was
obtained.

Therefore, an optical disk was prepared where the Al
reflection f£ilm with a film-thickness. of 30nm was formed
on a substrate where a row of pits was formed at wvarious
track pitches. Then, a BCA pattern was recorded. Fig. 11
is a graphical representation, showing a measurement result
ofthedefocusmarginofziBCArecordingpowerwhichcorresponds
to the track pitch of a row of pits which is formed in an
optical disk that includes an Al reflection film which has
a film thickness of 30nm. Its horizontal axis is the track
pitch (#4m) of a row of pits, and the vertical axis is the
defocus margin (%);

Even in the case of the Al reflection film, in the
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a part could be formed in which the Al reflection film was removed, and in addition, the medium
identification information which was recorded as the BCA pattern could also be reproduced. However,
the Al reflection film was thinner than the one (i.e., 50 to 70nm) which was used tha DMDZR®M, and
thus, an adequate defocus margin could not be obtained. In addition, in the optical disk where the Al
reflection film with a film thickness of 30nm was formed, if a BCA pattern was recorded in the area
where a msmef pitsywas ideped ab & Auekia, trackepitcle whislawgs nsed ndBeBCABgeRof the
DVD-ROM, then the same result as described above was obtained. Therefore, an optical disk was
preparediehere thelAle feflattionbigm Withea fili-Bicknessasf3@hmawasi forfiéd -onlalsubstrate where
a row of pits was formed at various track pitches. Then, a BCA pattern was recorded. Fig. 11 is a
graphicaltepseRtatieh: shdwinh hedsuf@fienuesiiebite defoct8 maginidt aIBaA detording
power which corresponds to the track pitch of a row of pits which is formed in an optical disk that
includes aR AR igtRELidrF fifn dhieHh&E FifeRickREsY o4 30K M. RF hBAFSRMSKs Bemeack pitch

(9 m) of a row of pits, and the vertical axis js the defocus margin (%). Even in the case of the Al
flettont Ao 505 ZH0L Btoe Lok Where the R ReRk eI

m with
a thinner film thickness than that of a DVD-ROM is formed,
if the track pitch of pits which is recorded in the BCA area
is0.24Umorwiderand 0.45 4 mor narrower, an adequate defocus
margin can be secured, and medium identification information
can be recorded. The presumable reason for this is described
below.

Specifically, if the track pitch of a row of pits which
is recorded in the BCA area is beyond 0.45 4 m, the heat capacity
necessary for reaching the melting point becomes extremely
small, because the Al reflection film is thin. Thereby, the
edge part of a BCA pattern is not formed desirably, thus
making louder the noise of a BCA reproduction signal.

On the other hand, if a row of pits is formed at a
track pitch of 0.454m or narrower, the narrower the track
pitch becomes, the more likely a pit is formed at the edge
of a BCA pattern. Thus, the melted Al reflection film is
kept from flowing at the part where a pit is formed. Hence,
in the area where pits are formed at a narrower track pitch,
the noiée of a BCA pattern becomes lower. As a result, if

arow of pits is formed at a track pitch of 0.45/4 m or narrower,

a BCA pattern which realizes an adequate defocus margin can
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same way as described above, a defocus margin of 20% or higher is required at the time of BCA
recording. In Fig. 11, the track pitch at which a defocus margin of 20% or higher is obtained is 0.24 u
m or wider and 0 . 45 u m or narrower. Hence, even in the optical disk where the ,%I f ti%@éilm with
a thinner film thickness than that of a DVD-ROM is formed, if the track pitch of pits which'isrecorded
in the BCA area is 0. 24 u m or wider and 0. 45/1 m or narrower, an adequate defocus margin can
be secur®® ahel eesti@f identification information can be recorded. The presumable reason for this is
described below. Specifically, if the track pitch of a row of pits which is recorded in the BCA area is
beyond 0. 45 u m, HR¥&Taphfity Nfeddsdsl Rt R MGF RS ReRAG POl betBRBsExtémely
small, because the Al reflection film is thin. Thereby, the edge part of a BCA pattern is not formed
desirably4fus Th&RE TG nENRis8 64 BEA ?é’p‘?é@t&?id?‘l‘%i@r%}.fcﬂ%é:atﬁé K& 4 row of

pits is formed at a_track pitch of 0.459m or narrower, the narrow rthﬁ.tr ck_pitch hecomes, the more
kely 3 Pl e B G o TR e e e el AT R BEon FRRCS KBt rom

flowing apine-gari WHeLER P fPEMesh HeRGe: 18 the Aiepne el dredadned @b @ faggwer track
pitch, the noise of a BCA pattern becomes lower. As a result, if a row of pits is formed at a track pitch
of 0. 45 YA DAMeWah & BEA Rabtery whigh realizes an adequate defocus margin can 31
Therefore, if a row of pit is formed on a substrate
at a track pitch of 0.24 4 m or wider and 0.45/ m or narrower,
the control of heat is easily conducted even in an Al reflection
film which has a thin film thickness. Consequently, the Al
reflection film could be removed almost completely, and thus,
a desirable BCA pattern could'be recorded.
Herein, Fig. 11 shows that in an optical disk where
a 30nm-thick metal reflection film made of an Al199Crl(wt%)
was formed, the defocus margin is dependent upon the track
pitch. However, in an optical disk where a desirable jitter
value was obtained, a metal reflection f£film which was made
of Al or an Al alloy might also have a film thickness of
15nm or above and 40nm or below. In that case, if the track
pitch of a row of pits which was recorded in a BCA area was
0.244m or wider and 0;45[Lm or narrower, a defocus margin
could be obtained at the same level as described above.
Similarly, instead of a row of pits, the same experiment
. as described above was also conducted in an optical disk
where é groove was formed. Even in the case of a groove,

the same effect could be produced. Thus, if the track pitch
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1 2 JUL 2006 be recorded. However, if the track pitch becomes narrower than 0.24 um, the angle of
the inclined surface of a pit which is formed becomes narrower. This weakens the force which
prevents the Al reflection film from flowing, and thus, an adequate defocus marg§n-cajypo

obtained. Therefore, if a row of pit is formed on a substrate at a track pitch of 0.24 g m or wider and 0.
45 u m or narrower, the control of heat is easily conducted even in an Al reflection film which has a

thin film tbickaesgr Eonsequenty, tha \l reteation diim souldBraremayve dwdsost .complgtedyr and thus,
a desirable BCA pattern could be recorded. Herein, Fig. 11 shows that in an optical disk where a
30nm-thiekidietabmeficrtion fiim orade ofaw A1 H AR Fdib) sves forhred othé dbeclstradmes
dependent upon the track pitch. However, in an optical disk where a desirable jitter value was
obtained 2 meRf reéfBfon'Miathich was made of Al or an Al alloy might also have a film thickness
of 15nm or above and 40nm or below. In that case, if the track IS‘pitch of a rqw of pits whjch was

recorded in a BCA ¥fgdtwa® 0™Adior VAt &ErartPo A58 M) M bF Far¥ower, £ 8efB8FEhaRFS could be

obtained af]the same level asl%%_s_cilbed above, Simi rl§f< énst%z%ﬁ of a ro(\évdc%f lpr{;[s v}p& same experiment

as described gBovJéswa% also conductéd n arr gﬁtf(::% disk Where a 8r01(r)lve was formed. Even in the

case of a,Qr0Qves G SaIR-Alieel ¢yId be Pradyeed T TbE. e Ak ¥tiction £1i1ms
as information recording layers. For example, on a first
polycarbonate substrate having a thickness of 1.1lmm where
a row of pits is formed, a first metal reflection film which
is made of Al and has a f£film thickness of 45nm is formed,
using the above described magnetron sputtering apparatus.
Onto it, a second polycarbonate substrate having a thickness
of 15um where pits are formed is glued, so that its side
where those pits are not formed comes into contact. As the
adhesive, for example, a resin to be hardened by light or
the like is used which is strong in adhesive bonding. Then,
on the second polycarbonate substrate which has been glued
in such a way as described above, a metal reflection film
is formed which is made of AgPdCu and has a film thickness
of 28nm. On top of it, a transparent resin layer 1is giued
which has a thickness of 70 um. As the adhesive, for example,
a pressure-sensitive adhesive sheet or the like is used.
Even in the double-layer optical disk which was created
in such a way as described above, if the track pitch of a
row of pits which was recorded in a BCA area is 0.241Lm or

wider and 0.454Um or narrower, a focus was adjusted at the
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321 2) JUL 2006 of a groove which was recorded in a BCA area was 0.24/1 or wider and 0. 45 LL m
or narrower, a defocus margin could be obtained at the same level. Next, a multi-layer optical disk will
be described which is a multi-layer optical recording medium which is formed byl Jj"l%l%@ plurality
of metal reflection films as information recording layers. For example, on a first polycarbonate
substrate having a thickness of 1.1mm where a row of pits is formed, a first metal reflection film which
is made afiddand has aBA thideess ah4bnnaisdoriedr elising the BOAvedesoeibad magnetron
sputtering apparatus. Onto it, a second polycarbonate substrate having a thickness of 15u m where
pits are forenedes gloéed dsolthabitstdidd avrers those pits areancl édraredconesditd contatd As the
adhesive, for example, a resin to be hardened by light or the like is used which is strong in adhesive
bonding. TReRf P 6@ itesecdiid PBR c&®BRate ViBtraté WhichdiakstenRREein such a way as
described above, a metal reflection film is formed which is made of AQPdCu and has a film thickness

of 28nm. On top of 'o& FraRspdrRfit RRIRGePE ffRiP Whith Rad S Hidknt8Y 876t 16&the

adhesiveafiog gxam Ie,C 3 %rnes%lér(fia-sgnsit(i:veaadfesé\ée tsﬁge‘_g1 ol thg Iégeesis ui%d. venin tgke ‘

double-layer opf‘lca disk which-was createa n st a way as g&ses edcaﬁ)ovg, TRGTRU epltch of a

row of pitg yughawas refaidefd 108 BCA-AIERIS Q49UP U s glued, a plurality of
substrates may also be formed, so that a multi-layer optical
disk can be obtained. In this case, even if an optical disk
is layered, a focus is adjusted at the time of a BCA recording,
and thereby, a BCA pattern can be recorded in a desired layer.
In addition, when a transparent resin layer and a polycarbonate
substrate are glued, a light-hardened resin and a
pressure-sensitive adhesive sheet are used. But instead of
them, an adhesive and transparent medium, such as a dry
photo-polymer, may alsoc be used. Or, without gluing a
transparent resin layer, a transparent resin layer may also
be formed by using only a pressure-sensitive adhesive sheet,
or only a light-hardened resin.

As described above, in this multi-layer optical disk,
several layers were glued, thereby heightening its recording
density. In addition, the track pitch of a row of pits or
a groove which was formed in the BCA area was set tov0.24
Um or wider and 0.454m or narrower. Thereby, when a BCA
pattern was recorded, the focus of a laser beam of light
was adjusted to the metal reflection films in which the row

of pits or the groove was formed, so that a suitable laser
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wider and 0.45/im-or narrower, a focus was adjusted at the 33 1 2 JUL 2000 time of a BCA recording,
and thereby, a BCA pattern could be recorded in both layers. Hence, a defocus margin could be
obtained at the same level as described above. Herein, the method of creating a mgltj3|ayegmpptical
disk is not limited especially to the above described example. Before a transparent resin layer is
glued, a plurality of substrates may also be formed, so that a multi-layer optical disk can be obtained.
In this casewaendcanidptical diglp isilagered.cm toeys ésnadjysiechatBia tipwe tof exBCActacdiding, and
thereby, a BCA pattern can be recorded in a desired layer. In addition, when a transparent resin layer
and a polyearberatedeihswhtecdre b da a light- ey dereedaredinaandes presdumeisepiitive adhesive
sheet are used. But instead of them, an adhesive and transparent medium, such as a dry
photo-polymer, mayf &R usBR BPNWRBG U GRAnS e FrarfdpareheeEintalt s & aaRphE&H resin
layer may also be formed by using only a pressure-sensitive adhesive sheet, or only a light-hardened

resin. As_ﬁ’e@@rib‘éﬁ%%@é in ﬁf?sem&fﬂ‘-’fﬁfér i"JﬁﬁcaFﬁ’El'E,.ssé%H 188rs v?é?&ﬁﬁﬁe‘d?ﬁere%?
helghtenl(gt%I éL%rgﬁorgglg g%%s‘%.ol% ?azléifgj%lic;gét(ti'ne etraacrlr<l é}i[ch of g ow gf glgsscyrgﬁiogv&\{\é ich was

formed in area’'was se n or wider nfﬁ.%gm ornharrower. Tnereby, When a BCA

pattern wasrgeorded, the foqs of a laserhea otiitsca area and a row of pits

in the main-information area be formed simultaneously. In
addition, if the track pitch of a row of pits or a groove
in the BCA area is largely different from the track pitch
of a row of pits in the main—information area, when a master
disk is manufactured, the rotational speed of the disk has
to be largely changed discontinuously. Or, the
main-information area is adjacent to the BCA area, and thus,
the rotational speed of the disk needs to be controlled so
that it becomes a desired rotational speed as fast as possible.
In order to make its linear velocity constant, preferably,
the track pitch of a row of pits in the main-information
area should be equal to the track pitch of a row of pits

or a groove in the BCA area.

Industrial Applicability

As described hereinbefore, according to the present
invention, using a beam of 1light for reproduction having
a shorter wavelength and an optical system having a higher

numerical aperture, data can be recorded at a higher density
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was adjusted to the metal reflection films in which the row of pits or the groove was formed, so that a
suitable laser 34 1 2 JUL 2006 power could be applied. Consequently, a BCA pattern could be
recorded which had a low noise and a desired width. Herein, in a ROM optical disk,j?ﬁﬁfr@éﬁits
recording time becomes, the lower its costs will be. Therefore, in each of the above describ
examples, it is desirable that a row of pits or a groove in the BCA area and a row of pits in the
main-infotimanoniarea b® YormeONinuithneaslyd irs laddifion, #dhe trackpitchoéa rdvia ofigits or a
groove in the BCA area is largely different from the track pitch of a row of pits in the main-information
area, whéih g tasteradiskdd Fa@bfaciurad hee dhiiogap jadd it ithdisk Hae 8 be largélg changed
discontinuously. Or, the main-information area is adjacent to the BCA area, and thus, the rotational
speed of el ¥igk ed$StoBe dhtrdNed 6 thaPiPbetd®s & HeFblF6ha6M al spredRe fRt as
possible. In order to make its linear velpcity constant, preferably, the track pitch of a row of pits in the
main-infofMAHGT bré 8hould BE larts tiettdckTich ¥F 2 16w DF Bt P8 955 % h WL BCA area.
ndustral ARpleally ~sdesrlifed dergbelore, aesoinia i bissenl Invenlon. uaing f beam of
light for re Gction aving a shorter Waveljéngt and an opfiﬂcafil system having a ﬁlgﬂer

so that an adeguate defocus margin can be secured. Hence,
the present invention can be suitably applied to an optical
recording medium, for example, an optical disk which has
a circular-plate shape and is used to generate information,

or the 1like.
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numerical aperture, data can be recorded at a higher density 35 1 2 JUL 2008 than in a DVD ROM
optical disk. In addition, even though the thermal conductivity or melting point which is the intrinsic
value of a metal reflection film is different, using a conventional medium-identificatiomirzfogma%ﬁ@
recording apparatus, medium identification information can be recorded so that an adequate defocus
margin can be secured. Hence, the present invention can be suitably applied to an optical recording
medium, for example, an optical disk which has a circular-plate shape and is used to generate
information, or the like. 36 12 JUL 2006 Claims | . An optical recording medium: which includes a
main- information area in which a metal reflection film is formed on a substrate where a row of pits is
formed &slEns data, and in which information is reproduced by irradiating the metal reflection film
with a beam of light, characterized in that, a sub-information area in which medium identification
information is recorded which is used to identify the optical recording medium individually is formed by

removing the metal gflectjgp film pastially,and forming; apluraljty: of reflectipnsfiln remqued areas; a
row of pits or a guide groove in the sub-information area
information area in which a metal reflection film is formed on a
substrate where a row of pits is formed as main data, and in which
information 1is reproduced by irradiating the metal reflection film
with a beam of light, characterized in that,

a sub-information area 1in which medium identification
information 1is recorded which 1s wused to identify the optical
recording medium individually is formed by removing the metal
reflection film partially and forming a plurality of reflection-film
removed areas;

a row of pits or a guide groove in the sub-information area
is formed on the substrate, and the track pitch of which is 0.24um or

wider and 0.45um or narrower.

2. An optical recording medium according to claim 1,
characterized in that the track pitch of the row of pits or the
guide groove in the sub-information area is 0.30um or wider and

0.40um or narrower.

3. The optical recording medium according to claim 1,
characterized in that the reflectance ratio of the metal reflection
film is 35% or higher and 70% or lower, with respect to a beam of

light whose wavelength is 405 nm.
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is formed on the substrate, and the track pitch of which is 0.24pm or wider and 0.45um or narrower. 2.
An optical recording medium according to claim 1, characterized in that the track pitch of the row of
pits or the guide groove in the sub-information area is 0.30pm or wider and 0.40am or narrower. 3.
The optical recording medium according to claim 1, characterized in that the reflectahce JHlio20Bahe
metal reflection film is 33% or higher and 70% or lower, with respect to a beam of light whose
wavelength is 405 nm. 37 1 2 JUL 2006 4. The optical recording medium according to claim 1,
characterized in that the metal reflection film is made of Ag or an Ag alloy material, and the film
thickness of the metal reflection film is 25nm or above and 70nm or below. 5. The optical recording
medium according to claim 1, characterized in that the metal reflection film is made of Al or an Al
alloy material, and the film thickness of the metal reflection film is 15 nm or above and 40 nm or
below. 6.4Fhe opticAlfecoffihg TAediunPacEsidifig ta'efbinl, eRaractétized fPthatif B wabelength of
a light source of the .beegn .of Ightgst nd trggtr fracti%/ eind(-:‘x offaﬂesin Ia¥r(re3rd\évhiglf1 i% formed on the

raclerilize in a r ction . LS. or a .
metal reffection film 1<, the depﬁl D ofarow o pﬁs or a groove which'is formed on the SubSétrate in

the sub- information arpa.satisfies.a selational xprassion @)/ (6eX ahLerREEM@IEY 3%

film is 25nm or above and 70nm or below.

5. The optical recording medium according to claim 1,
characterized in that the metal reflection film is made of Al or an
Al alloy material, and the film thickness of the metal reflection

film is 15 nm or above and 40 nm or below.

6. The optical recording medium according to claim 1,

characterized in that if the wavelength of a light source of the beam

of light 1is A and the refractive index of a resin layer which is
formed on the metal reflection film is n, the depth D of a row of
pits or a groove which is formed on the substrate in the sub-

information area satisfies a relational expression

A/(6 Xn) SDSA/ (33X ),

7. The optical recording medium according to claim 1,
characterized in that the depth of a row of pits which is formed on

the substrate in the main-information area is equal to the depth of a
row of pits or a groove which is formed on the substrate in the sub-

information area.
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7. The optical recording medium according to claim 1, characterized in that the depth of a row of pits
which is formed on the substrate in the main-information area is equal to the depth of a row of pits or
a groove which is formed on the substrate in the sub- information area. 38 1 2 JUL 2006 8. The optical
recording medium according to claim 1, characterized in that the track pitch of a ro'(N?ofJHitsﬁﬂBﬁich is
formed on the substrate in the main-information area is 0.24pm or wider and 0.43pm or narrower, and
the shortest pit of a row of pits which is formed on the substrate in the main-information area is
0.12pm or longer and 0.21pm or shorter. 9. The optical recording medium according to claim 1,
characterized in that the track pitch of a row of pits which is formed on the substrate in the
main-information area is equal to the track pitch of a row of pits or a groove which is formed on the
substrate in the sub-information area. 10. The optical recording medium according to claim 9,
characterfzed in that¥Re trakpitch of BEW OF Pits IHIERYE forrfied SH e sulsstrafd iritthe 1+

main-information area agd Iik}le t]é?%k p,:tgg 011‘: arow of.@ on the substrate

its or g groove which is forme
. chafract?.rlze 2‘[ &ac &)6 o a _Yrow o pJI_ S W 1011 1S .
in the sub-information area are pm or wider ana 0.43pm or harrower. 11: e optical recording

medium aceardingde claim Lucharacterizad inthapthe optieal recardind.mediun isa mylti-layer
optical recording medium having a plurality of metal reflection films
wider and 0.43um or narrower, and the shortest pit of a row of pits

which 1s formed on the substrate in the main-information area 1is

0.12pm or longer and 0.21um or shorter.

9. The optical recording medium according to claim 1,
characterized in that the track pitch of a row of pits which is
formed on the substrate in the main-information area is equal to the
track pitch of a row of pits or a groove which is formed on the

substrate in the sub-information area.

10. The optical recording medium according to claim 9,
characterized in that the track pitch of a row of pits which 1is
formed on the substrate in the main-information area and the track
pitch of a row oif pits or a groove which is formed on the substrate

in the sub-information area are 0.24um or wider and 0.43um or

narrower.

11. The optical recording medium according to claim 1,
characterized in that the optical recording medium is a multi-layer
optical recording medium having a plurality of metal reflection films

formed by laminating as the metal reflection film.
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formed by laminating as the metal reflection film. 39 12JUL2006 12. A manufacturing method for an
optical recording medium, characterized by including: a first step of preparing a substrate on which a
row of pits is formed as main data in a main-information area, and a row of pits or a groove whose
track pitch is 0.24pm or wider and 0.45pm or narrower is formed in a sub-informatibi? aygp; geecond
step of forming a metal reflection film on the substrate; a third step of forming a resin layer on the
metal reflection film; and a fourth step of recording medium identification information which is used to
identify the optical recording medium individually by partially removing the metal reflection film in the
sub- information area and forming a plurality of reflection-film removed areas. 13. The manufacturing
method for an optical recording medium according to claim 12, characterized in that the second step
has, a step of forming a metal reflection film which has a reflectance ratio of 35% or higher and 70%
or lower With respett t8-¥ BERATBF fight WHGS8Wadelendgth is3arimt 14° Sk MaAuf&R&diHG method
for an op(t:igggfgecc;coergir% m (ﬁj/iumcfilc%grr(l:iing to claim 12, characterized in that the second step has a
step of forming a metal reflection film which is made of Ag or an Ag 40

a first step of preparing a substrate on which a row of pits
is formed as main data in a main-information area, and a row of pits
or a groove whose track pitch is 0.24pum or wider and 0.45pm or
narrower is formed in a sub-information area;

a second step of forming a metal reflection film on the
substrate;

a third step of forming a resin layer on the metal reflection
film; and

a fourth step of recording medium identification information
which is used to identify the optical recording medium individually
by partially removing the metal reflection film 1in the sub-
information area and forming a plurality ofyreflection—film removed

areas.

13. The manufacturing method for an optical recording medium
according to claim 12, characterized in that the second step has, a
step of forming a metal reflection film which has a reflectance ratio
of 35% or higher and 70% or lower with respect to a beam of light

whose wavelength is 405nm.

14. The manufacturing method for an optical recording medium
according to claim 12, characterized in that the second step has a

step of forming a metal reflection film which is made of Ag or an Ag
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1 2 JUL 20 alloy material, so that the film thickness thereof is 25nm or above and 70nm or below. 15.
The manufacturing method for an optical recording medium according to claim 12, characterized in
that the second step has a step of forming a metal reflection film which is made of élé)rﬁ]rf élﬂgglloy
material, so that the film thickness thereof is I5nm or above and 40 nm or below. 16. The™™
manufacturing method for an optical recording medium according to claim 12, characterized in that the
first step has a step of forming a row of pits or a groove on the substrate in the sub-information area,
so that iffhesyavelesgth of adight seureaof thebeam oflight i Xeand tha refragtivecindgxsidhe resin
layer which is formed on the metal reflection film is n, the depth D of the row of pits or the groove
formed oantthe7Substeatecmitive- sub- information area satisfies a relational expression X/(6 X n) 9 D X/
(3 X n). 17. The manufacturing method for an optical recording medium according to claim 12,
characterized in that the first step has a step of forming a row of pits on the substrate in the main-

information area.and f i Qw of pi agro onthe substrate in b-information area, so
Eo. %ﬁ% &ggh@gé%ﬁr nJ %%%%oéy ?X% an Oé%lééi réggs%&ng _megluT

that the depth of the row of pits formed on the substrate in the main-information area is equal to the
depth of the sewiafpitsordhgigrooys ferned anthe substrate in thensubsifermationareas44 1 2 JUL
2006

step of forming a metal reflection film which is made of Al or an Al

alloy material, so that the film thickness thereof is 15nm or above

and 40 nm or below.

16. The manufacturing method for an optical recording medium
according to claim 12, characterized in that the first step has a
step of forming a row of pits or a groove on the substrate in the

sub-information area, so that if the wavelength of a light source of

the beam of light is A and the refractive index of the resin layer
which is formed on the metal reflection film is n, the depth D of the
row of pits or the groove formed on the substrate in the sub-
information area satisfies a relational expression

A/l6 Xn) SD3FA/ (3 Xn).

17. The manufacturing method for an optical recording medium
according to claim 12, characterized in that the first step has a
step of forming a row of pits on the substrate 1in the main-
information area and forming a row of pits or a groove on the
substrate in the sub-information area, so that the depth of the row
of pits formed on the substrate in the main-information area 1is equal
to the depth of the row of pits or the groove formed on the

substrate in the sub-information area.
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18. The manufacturing method for an optical recording medium according to claim 12, characterized
in that the first step has a step of forming a row of pits on the substrate in the main- information area,
so that the track pitch of the row of pits formed on the substrate in the main-information area is
0.24pm or wider and 0.43pm or narrower, and the shortest pit of the row of pits fgﬁnged"gn P
substrate in the main-information area is 0.12pm or longer and 0.21um or shorter. 19. The
manufacturing method for an optical recording medium according to claim 12, characterized in that
the first step has a step of forming a row of pits on the substrate in the main- information area and
forming a row of pits or a groove on the substrate in the sub-information area, so that the track pitch
of the row of pits formed on the substrate in the main-information area is equal to the track pitch of
the row of %)its or the groove formed on the substrate in the sub-information area. 20. The

[

manufactlifing method St i Spttal fectaiity thediim  dttordiy 6 Claimtt2 *eHafctBRZEd M that
the first step hiag,a,step of simpltaneously farming,a taw of pits In the, majn-nformation  area.and a
row of pits or a groove in the sub-information area. 21. A reproducing method for an optical recording
medium, haracierizedn that: the epticab recerding madiwreinciugdes r42d 2: UL 2Q05@ in-
main-information area in which a metal reflection film is formed on a substrate where a row of pits is
formed ag haimdatanand e sulsanferatatiore atea rkwhidisa oy of pits orva of pits formed

on the substrate in the main-information area is 0.24um or wider and
0.43um or narrower, and the shortest pit of the row of pits formed on
the substrate in the main-information area is 0.12um or longer and

0.21um or shorter.

19. The manufacturing method for an optical recording medium
according to claim 12, characterized in that the first step has a
step of forming a row of pits on the substrate 1in the main-
information area and forming a row of pits or a groove on the
substrate in the sub-information area, so that the track pitch of the
row of pits formed on the substrate in the main-information area is
equal to the track pitch of the row of pits or the groove formed on

the substrate in the sub-information area.

20. The manufacturing method for an optical recording medium
according to claim 12, characterized in that the first step has a
step of simultaneously forming a row of pits in the main-information

area and a row of pits or a groove in the sub-information area.

21. A reproducing method for an optical recording medium,

characterized in that: the optical recording medium includes
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groove whose track pitch is 0.24m or wider and 0.45m or narrower is formed on the substrate, and
medium identification information is recorded which is used to identify the optical recording medium

individually by removing the metal reflection film partially and forming a plurality offqlqﬁﬁ'o%@gn
removed areas; and information is reproduced by irradiating the metal reflection film of the cal
recording medium with a beam of light. 43

a main-information area 1in which a metal reflection film

is formed on a substrate where a row of pits is formed as

main data, and a sub-information area in which a row of pits or a
groove whose track pitch is 0.24um or wider and 0.45um or narrower is
formed on the substrate, and medium identification information 1is
recorded which 1is wused to identify the optical recording medium
individually by removing the metal reflection film partially and
forming a plurality of reflection-film removed areas; and information
is reproduced by irradiating the metal reflection film of the optical

recording medium with a beam of light.

43





