1B MAY 10H4 SPECI FI CATI ON TI TLE OF THE | NVENTI ON OPTI CAL | NFORMATI ON

MEDI UM AND RECORDI NG METHOD THEREOF BACKGROUND OF THE | NVENTI ON 1. d D,
OF THE | NVENTI ON The present invention relates to an optical inforna 2004
medi um on which can be recorded information being optically readable, and
in particular relates to the op N tion nmedium being suitable for
a high density recordi ng nedi ump%%ﬁé%ﬂ%ﬁm I nformati on can be recorded
and read with red | aser beam of short wavelength from630 nmto 670 nm 2.
DESCRI PTI ON OF RELATED ART Wth the recent advances in devel opnent and

application of a short wav t Rl r I zation is proceeded on
the standard for DvDs (D gi ?g?ﬂﬂ'\’glr:sg?lﬁlws whi ch enabl es recordi ng

and reading with high depgjt ), @ I tical application
thereof. On the DVD is p?’?\ﬁﬁ&]‘ @“ﬁ@t@‘?@@?‘ﬂﬁ@m at |least on one
surface thereof, in \/\hié&_goigksq are formed as_a means for recording

I nformation, and a refl %@FN THORTHEREQE, i s formed on the
data recording area. For the DVDs, a different standard for high density

is determ ned, conparing to the standard for the optical information

medi um bei ng the nost general or opul ar _now, such as a CD (Conpact Disc).
For exanple, according tBACKORNENLR QI d&H INVENEION andar di zed t hat one

pi ece of the disc has recordi ncc); capacity of 4.7 111 MAY 2004 GB at the

maxi mum L FIELE QT HRINSGENTIC vi deo and audio information for 133

The present invention relates to an optical information medium, on which can

be recorded information being optically readable, and in particular relates to the
optical information medium being suitable for a high density recording medium on
which the information can be recorded and read with red laser beam of short
wavelength from 630 nm to 670 nm.
2. DESCRIPTION OF RELATED ART

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

For the DVDs, a different standard for high density 1s determined, comparing
to the standard for the optical information medium being the most general or
popular now, such as a CD (Compact Disc). For example, according to the DVD

standard, 1t is standardized that one ptece of the disc has recording capacity of 4.7




m nutes long. In the standardi zation of the DVD standard, it is determ ned

at present only with DVDs for reading only, such as a DVD video for h&ﬂﬂ)ﬂﬂﬂl
video information and a DVD-ROM for use of data for a conputer. Under such
the situation is desired devel oprrent of an optical information nmedium on
which re mhasS en - ' I I ng
capaci tngi;QHH?l !E%mon ong!bL“‘?Er Meg v'%detoy?ﬂﬁ ﬁﬁdslﬁé%gagﬁlﬁgg?gg t he

hi gh den ﬁ%e%f‘%%;d' ng medi um as mentioned in the above, the recording is

per forne h denS|ty, with a track pitch 0.74 ,cc mand the m ni nal
pit size 0. i se of Qubl Iayer recordi ng

conparing t ttﬁﬁ%’g J’ﬁﬂ]@ Bﬁ\%ﬁ%‘a{ dt i§ FWHP“}S’Fitatsli’@%ﬁ@% la mn
t he CD. W%‘h ycbﬁrecordable DVDs, by usin optical information nedium

i n whi chWit P&y feragadingeenl Vné‘ll%?-ﬁg BV md@0c§>e uss qfrvideeleefopnation
substrate haV| Ehoove(s) for tracking corresponding to the pitch 0.74
u m as dor aso\of, datadfof ir chewputes. bindei dach dhe ssithateen an | ayer,

such as of Au or Al, etc., on the recording |ayer, wherein there is a
necessi t Jesirsd de@mmerg ob anaoptixtab 1afmmubd|mgd1uhasm volsian nepovdirigh és
recording layer so as to formthe pits. For that purpose, the red |aser of
short wapedstblgtwitlf high Bebitynatt the Grilxifilinh Settidihg pdcityof BERGB 2t ond her eof
nmust be focused onto a very narrow region, thereby to performtracking
servo w pieceoficdiéc. For the tracking servo is used a phase difference

met hod. An access is perforned with using a tracking error signal of the

phase di f Wik Suaiithe BVDBI8) tROHhARnsRY 90 dink IREGLAY 8 HMfriBRGPRP COMES

to be unstable when the radial trast signal Fs sma Int evel .

Where, the ARRSIhd Padiftg! 19‘3%%98%@?%&1? d¥h¥ty? With & erRUE Btk D F4 ack(s) .

A m and the minimal pit size 04 &« m (0.44 & m in case of double layer

recording), comparing to the track pitch 1.6 & m and the minimal pit size 0.83
A m in the CD.

With the recordable DVDs, by using an optical information medium, in which
a recording layer including organic dye is provided on a substrate having a
groove(s) for tracking corresponding to the pitch 0.74 L m as mentioned in the
above, and further is provided a reflection layer, such as of Au or Al, etc., on the
recording layer, wherein there is a necessity for recording to radiate a recording
laser beam upon the recording layer so as to form the pits. For that purpose, the
red laser of short wavelength from 630 nm to 670 nm is used, and the beam spot
thereof must be focused onto a very narrow region, thereby to perform tracking
servo with accuracy. For the tracking servo is used a phase difference method. An
access 1s performed with using a tracking error signal of the phase difference and
a radial contrast signal, therefore the access comes to be unstable when the radial

contrast signal is small in the level. Where, the access means a jumping between




SUMVARY OF THE | NVENTI ON In accordance with the present invention, for

di ssolving the problens in the technology for recording on the optical
information mediumin conformity with such the high density recor ¢jMay 2604
first object is to provide an optical information nedium being able to

record i naf tically readable signals with density higher than
t he CD, (\SA}hg‘Féé% hi g]ﬁ(ggadi al contrast can be naintained and al so stable

access can be obtai ned. A second object, in accordance with the present
invention, 1is to provide an optical information nedium wth which can be

formed desirable pits, i I Ik frd , in the recording

nmet hod of the high densiBﬁjgﬁgﬁa“%kﬂ%g%%%@gxgﬂﬁg%@ie present invention, for
achi eving the above-nentioned object,  as resul.t . of ,stud by . i ng
Setenti on i i garoriaate M e Rt e, T Skplying o pblentt g B 12 o
the width d of an, upper .surface of the land 4 is set within a.range 0.3 u
mS d s@?hﬂﬁ?@f %Pf Terrding ony dhgy optigalainformrations medyim Ja copfermihy fith e o
the radial contrast nmeans a difference in the averaged | evel of HF signals
of the psuch thadighdensiygeecardieg, 3 Scyrehiess, isvnirrevide anopnieal sgrmptioRan

val ue of both. Nanely, an optical information nmedium according to the
present inedam,ibang ablenor iesort imatfoem sfaopsivally wbadable signalsomthalgasityat i ng a
recordi ng | aser beam therethrough; spiral-like grooves 3 for tracking,

f or med ohighesthahahe GI), whereiri highapdmakb nontsash shn beandintdimeddandialse atablerei ng
defined between the grooves 3; a recording |layer 12 being fornmed on the

surface fdcekdCard badbRAk&aNIA Seddntdtjéct Lin Sditordidhice it thegpresent Snventiod, t he
| ands 4 are forned; and a reflective layer 13 for reflecting the recording

T  DMRARE e gt uabeLa0bd o e e on
signal s Bys MRANSIN il fifer Befict MOthkFo&SrdRRANMRLT the higledénsity Aigdalom sai d

According to the present invention, for achieving the above-mentioned object,

as a result of study, by paying attention in particularly to the shape of the land 4,
i.e., the value of the width d of an upper surface of the land 4 is set within a
range 03 4 m =< d= 045 & m. Thereby, good radial contrast can be
obtained. Here, the radial contrast means a difference in the averaged level of HF
signals of the pits and the lands after recording, which 15 normalized by mean

value of both.

Namely, an optical information medium, according to the present invention,
comprises: a transparent substrate 1 for penetrating a recording laser beam
therethrough; spiral-like grooves 3 for tracking, formed on a surface of the
transparent substrate 1; lands 4, each being defined between the grooves 3; a
recording layer 12 being formed on the surface of the transparent substrate 1, on

which the grooves 3 and the lands 4 are formed, and a reflective layer 13 for

reflecting the recording laser beam and/or reading laser beam thereupon, being




transparent substrate 1. And, it is characterized in that the wdth €| % lfh@
upper surface of the land 4 is equal to or greater than 0.30 /.c i hY ¥Ag?
equal to or less than 0.45 ,um(i.e., 030 /2 mSd S0.45u mM. Onthis
optical recording nedium the optically readable signals are recorded,

while tr ' reconrdi n | aser, beam whi,ch i s incident fhe from
the. shovitieted e &AM et 13C PRI 13 el topticall) ToEHBRE ) " O0n
tracki ng .nenti.oned above., The ahove-nent,ioned d indi.cates a l.ength.pf a
oK o SRS U et o the TEcd e et Rearmo famg Madans opdh SOR (4D aat s
the length of the portion being  parallel to an incident surface of the

| aser | agé?%@&ﬁ’ns“ﬁﬂb%tetlhef\&%o ds retgractpizgdon thatithe vadth, d of, g ipper o

bottom surface of the land 4. In concrete, it indicates the length from

t he apexswiacerd thetlansht 96 eiualetoodr gieategithan 8.39 b mimad isfequaletogpiolsse 3

bei ng adj acent thereto. Wen the above-nentioned d lies within the range of
0.30 /, cthanD.45 St @ 4be.y 030 tMenr &S at ded.45%ditain).cOnt thas optitalt teeordmg cal

i nformati on nmedium conmes to be |large, thereby enabling good tracking when
r eadi ng. middeivethe ofticalle readuble sighalsi seadcorded, While tidekingOthdOrecarding t he
recorded radial contrast of the optical information nediumcones to be

smal |, theeebead Wwhidhs id TREGSAOHRIéPONEHG@m Whé Mabdvelntftioned| t_&éhsghffent he
above-nmentioned d is greater than 0.45 /1 m a sufficient width cannot be

ensur ed QubsEfeel tAGRE WifhOthe (160 (OO Sracking Bl dhelitabloSe | MPOSSi bl e to
performthe recordi ng and/ or readi'ng. The projecting size of the projection

0o tLon 50, M, Al bATRA B Rl  rBRSrcl AACPURRR cP LS (e
41 Ol 5 AL 3B G Bl Bl B0 MRS
>M.1d$nh dpgrfa.llg % al\JnD Pn(%:ride?ﬁJ rsLngcage 8tt tﬁqusérqgga%e%&. l}Fnd‘.,a Wi labc%e—r%:g 1ctmeerd é han 03
indicates a length of a bottom surface of the land 4. In concrete, it indicates the
length from the apex of the bottom surface of the groove 3 to that of the groove 3
being adjacent thereto.
When the above-mentioned d lies within the range of 030 £ m S d =
0.45 (£ m, the recorded radial contrast of the optical information medium comes
to be large, thereby enabling good tracking when reading. However, if the
above-mentioned d is less than 0.30 & m, the recorded radial contrast of the
optical information medium comes to be small, therefore it is impossible to read
with a player. Also, if the above-mentioned d is greater than 0.45 4 m, a
sufficient width cannot be ensured or ascertained for the grooves, therefore it is
impossible to perform the recording and/or reading.
The projecting size of the projection portion 15, which is formed at an outer
edge of the upper surface of the above-mentioned land 4 when forming the

transparent substrate ! by injection mold, is preferable to be equal or less than 10




Further, a ratio die, being defined between the width ¢ of the | ower

surface of the above-nentioned |land 4 and the width d of the upper L%MFE&E‘
thereof, is preferable to be equal or greater than 0.55 and is equal or

|l ess than 0.9 (i.e., 0.55 S d/ic S0.9). If the ratio d/c between the width

c of th 0 (ST bave- s %E" ' d of

t he uppgl?ljn’sﬁﬁ g(s:}g l% Eﬁggﬁ%a%g%s%gl F}elrg 1%&%%&%‘?@5% §'l%?l(ﬁ!:e('%‘pus %ﬁﬁf’%ﬂf’g‘e and

t he nodu ' | i b | | t fare 44 js_inpossible to
perform %gkl?é;‘é rdisl'r#éf‘dgeﬁafggelra}égéi ﬁ’gégmg%‘hﬂé’ééz}%gry&mgg'%f ™ the ratio d/c
between thew dth c of the lower.surface of the, aboyve-nentioned | and 4 and
Che i dt b PO TaRp S dridadeaaLhanes e hadthdr Of aRvsT SBTace of
reproducabi lity of the substrate becones bad when it is formed by the

i nj ecti ofenERQYe-meRnsd l59dut whipe wigthal of A 'emt,sfsﬂﬁqce' gEeol Bt h d on
the upper surface of the land 4. Further, with the optical information
medi um aRietarebladoths eaval or @seater than i and is eaeal tardesathandhdeei Giy p of
the recording layer 12 is preferable to lie within a range 0.15 WnK p S
0.25 W n¥ dicf=t 68)t Hetheatativodaubetimeen ythe pvidth tchef tisr bowemsurfapgeof e i s
smal l er than 0.15 WnK, the jitter comes to be large. Wile, if the

ther mal atwveunénitioned landf4 b theaadth doof theetpper susfacarthaeof ihamaller25 W nK,
it is inpossible to obtain the good nodul ati on anplitude therewith. The
recor di ngiah aye5, the pshbpulimediver d i abduldith. avmplifidel orié 36 be HrAANAI ng
stabilizing agent, etc., however the conductivity p of the recording |ayer
12 can bedfbieCH iWikipobdiBle "R FErfGHhS thd P& oF@INE CiididrORading/ Rith!dt8ufaby ckness
thereof. As preferable organic dye, there can be listed up, for exanple,
cyani ne ou : t (eToAVE-Ra) r dye, EacePYFY Rt hi ne

gr oup dyé?dbl g (Ié/yAes( r3g§4la?éri aryaérrr{\;tetﬁgng“gt_rhoucg y?,i)e gl;'&/)n |u%_ygroup dye,
phenane! MeatngliiRatuRg 4 AL ACHLAFRObE B BpPUPsitiBe HEIRIML FAE OV°.

croconi c-met’hi'ne group
than 0.90, a reproducability of the substrate becomes bad when it is formed by the

injection mold, thereby to be unable to maintain the sufficient width d on the
upper surface of the land 4.

Further, with the optical information medium according to the present
invention, the thermal conductivity © of the recording layer 12 is preferable to
lie within a range 0.15 W/mK < p =< 0.25 W/mK. If the thermal conductivity |
© of the recording layer 12 is smaller than 0.15 W/mK, the jitter comes to be |
large. While, if the thermal conductivity © of the recording layer 12 is larger
than 025 W/mK, it is impossible to obtain the good modulation amplitude
therewith. The recording layer 12 is formed from organic dye, which is also
including stabilizing agent, etc., however the conductivity © of the recording

layer 12 can be varied with the materials, the composition and/or the thickness

thereof As preferable organic dye, there can be listed up, for example, cyanine

group dye, phthalocyanine group dye, azo group dye, polymethine group dye, |




mer ocyani ne group dye, etc. Anindex 1 =1 - b/ais preferable to lie

wthin arange 0.2 S| S 0.5 Wen theindex | lies wthin the range],sﬂ‘al?emmI
thermal conductivity p can be easily controlled within the range, O.f

WnK Sp S0.25 WnK |If the index 1 nentioned above is less than 0.2, the
t her mal Wb abet ¥ EQOESHANEE: srdENdyd, iphehdiiRetiend| group alyeai n the
good m)dﬁ atlon %ﬁpl%r?lﬁ%)ey,&l :%J 1t t elﬁﬁde%( 1pﬁmentioned above is greater
than 0.5, the,thernml ughd Vig; REOMRS, SFBbdnic-nidiBinet Beoupl tdyey i s
deteri orsepégydrﬂghgoel%t té'&lqlgdgié’l tﬁrréﬁﬁ’@nedng’ove I S one bei ngﬁ)i ndi cative of
the degree of |evel iﬁg on tthe recording layer 12 nmentioned above. Wen the
| evel i ngMEEOPABTE A8 > d¥e®t6ii f f er ence between t he depth a of the

pre-groove 3 and the depth .b of_ t ecordj,ng | a ' hat 20roove 3
becones | ar d¥t m%n T ﬁe‘ %I‘EQ“E}‘F"}%?"&{% e%@ﬂ&r@smﬁgé 8;2.2%%0?@,5}1%"'?3

| mpossible to occur actually, 1 = Q neans case where the depth_a of the
pre- gr oothe 3ndex bdies) within ithe 1@age.hths HTefFﬁE ‘%oé‘a'é?tHPWg PayBp eigﬁ'%f hat

pre-groove 3, because no leveling is treated. Wil = neans a

condi t i oconthalles twithinlethehramges Ot He WamKr dng F449 &i@k-nlftlﬂ& b?‘ie-"g’oove 3

cones to be zero (0) as a result of the conplete |eveling thereof. Wth

the opti e@ntionédrabeve dn lewdiham 04; dthe dhemnaloconduchvidt et  PoRPEIRS 13FEC:

menti oned above, in which signals of high density can be recorded in the

formof whd&eitapimpatdidletoasbedihahsiggodimodulstiors amplisidel Alsc ththsyindex dhe

optical information nedium on which accessing operation can be obtai ned

with st abydidoned BBbRE iP5 RfaOb. SthORMANEGSoddudtiity 200 4bdtioges ismall, an

expl oded perspective view of two pieces of substrates in an exanple of an

opti cal &H%P?ﬁ@ihft%ﬂ (OB B aRaO A OtHeOiddeR Phesitidhed rabewe iisrone beidgr a
efor

condi tion I ey are pasted together, including a parti al
Cross-seql hollive of the degree of leveling on the recording layer 12 mentioned above.

When the leveling is proceeded, the difference between the depth a of the
pre-groove 3 and the depth b of the recording layer 12 in that pre-groove 3
becomes large, then the value of 1 also becomes large. Although it is impossible to
oceur actually, 1 = 0 means a case where the depth a of the pre-groove 3 is equal
to the depth b of the recording layer 12 in that pre-groove 3, because no leveling
is treated. While, 1 = 1 means a condition where the depth b of the recording layer
12 in the pre-groove 3 comes to be zero (0) as a result of the complete leveling
thereof.

With the optical information medium, according to the present invention
mentioned above, in which signals of high density can be recorded in the form of
the optically readable signals, it is possible to provide the optical information

medium, on which accessing operation can be obtained with stability.

BRIEF DESCRIPTION OF DRAWINGS




view thereof; Fig. 2 is a perspective view of show ng the sanme opti cal

I nformati on nedium including a partial cross-section viewthereof ﬂfﬁ‘lﬂ' 2[]@4
is a vertical side cross-section view of showing a principle portion of a
recording region of the same optical information nedium Fig. 4 is an

enl ar ged verly oplis Silexbioisd - RAGlk Al WIaW OF oRI0Held F 28BsPlEk R4l ©5 11

the princip portion ere g region of e sane optica

' he coRRTEU R Al R bR nd fu b Al Ent W T HERLA! sNUIGRT SPO0PS

in the cross-section exanp ransparen

informati on nediuns, jn.a radial directipn on.the surfaces of thereof.
DESOR! PTHHRF roondiidsbelor sy e it ecthe, dnstides padal 1955 anat i on
of the ertbodihmangs according to the present invention will be given by

ref erri ngeWdN&hched drawings. A write once optical information nediumis
shown in Figs. 1 and 2, which is asted on both surfaces and is_recordable
and readabl Eig 2ovh & perspertiveuniewcd showeng the same eptical aniprmaipen mediumpt i cal

i nformati on medi um according to the present invention. A transparent
subst r at mcluding apdeial corsssestuds viesw theofofa di sc-1i ke shape, having a center
hole Sin the central portion thereof. This transparent substrate 1 is

nost pref er B \3 isoa berticaldsidefcréssaestiar eietv of shawinguc prinsiplpoportiansdraat e, 1 B
MAY 2004 pol ynet hyl netacrylate (PMVA), etc, On the one surface of the

t r anspar ggbrdingsdgicd 6f thehsume gpfidie infoanaied ardiumand in the outside of the

above-nenti oned center hole $ i1s provided a clanping area which will be
mentioned | §gera iang edlSrglel! VdiEall d@RrQUIseLAh WRY &SFf sHowihf siRE #hd
angles in the principle portion of the recording region of the same optical
information medium; and
Figs. 5 (a) to (c) are AFM images of showing shapes in the cross-section of
examples of transparent substrates of the optical information mediums, in a radial

direction on the surfaces of thereof.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, detailed explanation of the embodiments according to the present
invention will be given by referning to attached drawings.

A write once optical information medium is shown in Figs. 1 and 2, which is
pasted on both surfaces and is recordable and readable from the one surface
thereof, as an example of the optical information medium according to the present
invention.

A transparent substrate 1 is made from a substrate of a disc-like shape,
having a center hole 8 in the central portion thereof. This transparent substrate 1 is

most preferably to be made of transparent resin, such as polycarbonate,




data recording area. In the data recording area on the transparent

substrate 1 is forned a spiral-like groove(s) 3 for tracking, and i48MAY 2004
formed a land 4 between those spiral-like grooves 3. The pitch of the
groove 3 for tracking is 4.74 ,u mat the standard. Further, on the

portion g Hgﬁ,!m'aa&?[ft@m@fm hgcabove-mentioned data recording area of
t he tran@égrent subst zfte 1li1s ?’or?red or coated a recording layer 12. The

recordi ng | gye i - ' y& LY
reans of 'a O thesie Sichk Hhe blhadaf AT Rubiritf 1OPRING B REPRAIRCH Y

| ayer 12 i f or.med reflection. |layer 13 made of netal filmof gold,

ol i et they SIS cof Y abogF mianfd FepteE KO § BProNIeHled cladhiien Fehyer 13
is formed, a,pr ction.film 14, suc as, of ultraviolet ray. curable resin.
Nor eover‘,"’hl‘}f‘h@!?li gpe@én%?n"élu Ty é{“g "ge ifgrﬂb"?‘e‘&a‘f“éd’“ﬁ“?f’eﬂ‘qfﬁlst dhspar ent
substrate 1. This substrate 5 is made of the sane nmaterial as the

t r anspardate recording area. In the datd recesding sared @nstheetransparent sybgttate 1 1ss not
provided with such the recording |layer 12 and the reflection |ayer on the
mai n surfoamed t hspual-likegroeve(pr dviod ctdackms, and: tsafiemade at lagd b thetween]

menti oned above. O course, otherwi se, the other substrate 5 may be

provi dedthosé bpirdldikecgrondensd. Thy eitch 3f ahnel gtdowe r3efdracickang sl @Férulth and so
on, in the simlar manner of the transparent substitute 1 nentioned above.
Next, t htheatindard)i eces of substrates 1 and 5 are filed up and pasted
together. For exanple, reactive curable resin is applied to or coated on

the main SUFuAREr, Odn Ghdori8N bfathd aRih UPRcOTof! BRS AbbVEnRtnA6RS Wata

substrates 1 and 5 as adhesive, by neans of the spin coat nethod or the
B e T
substrat g5 $h2NeardiNECladAN 15 % s BRRER Sfor WML Coy AbPyiiE bRgRT: WPE P! -

means of a spin coat method or the like. Furthermore, on the recording layer 12 1s

formed a reflection layer 13 made of metal film of gold, aluminum, silver, copper

or an alloy thereof On the reflection layer 13 is formed a protection film 14, such

as of ultraviolet ray curable resin.

Moreover, other piece of substrate 5 is prepared other than the transparent
substrate 1. This substrate 5 is made of the same material as the transparent
substrate 1, as well as has the same sizes, however, is not provided with such the
recording layer 12 and the reflection layer on the main surface thereof, as be
provided on the transparent substrate 1 mentioned above. Of course, otherwise, the
other substrate 5 may be provided with the recording layer 12 and the reflection
layer 13 and so on, in the similar manner of the transparent substitute 1 mentioned
above.

Next, those two pieces of substrates 1 and 5 are filed up and pasted together.

For example, reactive curable resin is applied to or coated on the main surface of




wi th the adhesive layer 11 fornmed by hardening the above-nentioned reactive
curable resin. In this instance, the transparent substrate 1 is adhere? Qn
the surface, on which the recording |ayer 12 and the reflective | ayer $31AY 2004
are formed. In the exanple nentioned above, upon the transparent substrate

L o 10y g OB YR8 SO | 5 S Bk i i s 2ce

t her eof oove the other substrate 5 having
no such the recording | ayer. 12 nd.,the reflectjion_la In
hi o1 nsthinca pEheEen i itaned ot hefard piee hel e B b MFpaRay,
surface thereof. The other substrate 5 may hgave no ,transparency,.  or be
col ored togetheniwithioppaging hose spriacss Ebﬁ?‘ﬁbt"a?%sg? thisy ang?r, %ﬁ%\%e%o regi on
on the surface where letters or patterns can be witten in, On_the other
hand, bypiwseesaf iswstiais biaades aps bonded fopsthes upen thegaansuttaces thegeofy oy ng
the recording layer 12 and the reflection layer 13 on the surface . thereof
formed winith theeadhesowee Igeri k1 iferma¢ds bypbardening the pbesve-mpationedyEagtye
opposing the recording |ayer 12 and the reflection | ayer 13 to each ot her,
so as t ocurableaiesinain dipt iisanden fier traxtsparentreubistrate Wiis Adkeied ontthe sudaess di ng
and/ or reading can be perfornmed on both surfaces thereof. However, in

Figs. 1 gRdyiich e RIcBFRAE CayedTerald heirsfleqpiedayar 3 ag-fonkedconvex forned
in the outside of the data recording area on the side surface of the

transparent j5uRstehainlel menRBRed\ibsVE, Hpdh thetrahgsésti sidstrager haeagths
incident. This is for the purpose of protecting the recording surface of

the opti 9@%&39%%@} pt);gnd AREl 4R el 81 P1ioR ! S abd o e with her

one, when't of the Y 200 optical information nedia are

];)Iolr te Id Og,pﬂ'lleﬁigt%ové 3i, s %aéfgci ttljlecgéhelc L5strats §thia9ﬂ1gvtix§%éﬂ( tlﬁh%é)l’ﬂﬂlgala?&i rziple
and the reflection layer 13 thereon. In this instance, the recording and/or reading is
able only on one side surface thereof. The other substrate 5 may have no
transparency, or be colored for maintaining a durability against laser beam, or
have a region on the surface where letters or patterns can be written in.

On the other hand, by preparing two pieces of the transparent substrates 1,
each having the recording layer 12 and the reflection layer 13 on the surface
thereof formed with the groove 3, it is also possible to past them together
opposing the recording layer 12 and the reflection layer 13 to each other, so as to
obtain an optical information mediutﬁ, with which the recording and/or reading
can be performed on both surfaces thereof.

However, in Figs. 1 and 2, a reférence numeral 9 indicates a ring-like convex

formed in the outside of the data irecording area on the side surface of the

transparent substrate 1, upon which side the recording laser beam is incident This

is for the purpose of protecting the :recording surface of the optical information

medium from touching with the surface of other one, when the plurality of the



particular, a portion of a recording area of the optical information

medi um where the above-nentioned recording |ayer 12 and the refl ect§ @y 2004
| ayer 13 are farnmed. Fig. 4 shows an enl arged cross-section view of the
portion of those recording layer 12 and the reflection |ayer 13, further

i n det aiAﬁic&hﬁffSﬁaelﬁw %\é\é}eime‘fg‘gé ;1, the spiral-1ike groove 3 for

tracki ngr's prov sur f the transparent substrate 1, on

whi ch side the yecording layer 12 .is forngd, wherein -incll [ angl e
6 at the bot¥ dss%r"?eétg‘?é PPH3ESPe ‘te"‘ig"fa oRing, 3 é’gg'%%#flgtéﬁéﬂ ?’?’aﬁ{;par ent
Substrate 1 on which the recording | aser beam.i i ncident, is,preferable
to be fr%‘@gg%@ BOIUoR| &2 reqo5igR EH%? Ogﬁ}ﬁ,\ﬂpﬁlfﬁl t'?l%’"f“?ﬂﬂ? é%?é"é‘Bz (‘ﬂﬂ%feed | and
pre-pits nay be formed on the upper surface of the Lg(nd % t her eb

obt ai ni rijetahovgunentimsd cgcorsing 19yee| \Zdrad the deflegionylayenlpsase, .
according to the present invention. Further, a leveling index which can be
expr essekighyt ehomis iapnenlargad/ erosbreections siew of thhaportine efe thase orecendanggr oove 3
for tracking on the transparent substrate 1 is a and the depth of the

r ecor di nigyéral2and 2hatefleotion ilayer dB, firtlergn detadls3hersob, is selected to be
fromO0.2 to 0.5. This leveling index 1 = 1 - b/a indicates a degree of

| evel i ng on Alshéhovat & Gig) 04 | tgedpirhP1ikb gitosyap Byfon grackmgoisgpravidedyen dire t he
transparent substrate having the groove 3 for tracking, by neans of the

Spi N Ccoglrfded & eHe ansparént! fibARhte! e ofl UWRIChCSille MAb Uecordiley Nayee Ihes
| evel ing proceeds. Namely, it indicates that the difference between the

depth of sdrhRd0hbietein 4 fBfiparidll bR OF of e 680G Barfhcey it Fespets td1e depth

of the groove’ 3 on the surface of” the transparent substrate 1 is |arge.
T U T gl Al SRSl 6 e
recordi nﬁlc{fe%?,ris preferable to be from 55 to 80 °
Also, though not shown in the figures, so-called land pre-pits may be formed
on the upper surface of the land 4, thereby obtaining the good-shaped land
including the land pre-pits thereof, according to the present invention.
Further, a leveling index which can be expressed by equation 1 - b/a when
assuming that the depth of the groove 3 for tracking on the transparent substrate 1
is a and the depth of the recording layer 12 at position of this groove 3 is b, is
selected to be from 0.2 to 0.5. This leveling index 1 = 1 - b/a indicates a degree of
leveling on the recording layer 12 when applying the organic dye on the
transparent substrate having the groove 3 for tracking, by means of the spin
coating thereof. The larger the numerical value, the more the leveling proceeds.
Namely, it indicates that the difference between the depth of the groove on the
surface of the recording layer 12 and the depth of the groove 3 on the surface of

the transparent substrate 1 is large. This leveling index can be varied or changed

depending upon such as the condition of the spin coating and the property of the




Al so half-width w of the groove 3 for tracking on the transparent substrate
1 is preferable to be fromone-third (113) to a half (1/2) of pitchME 20t
the groove 3. The half-width of the groove 3 neans the width of the groove
3 at the position where the depth is a half (1/2) of the depth a of the

groove 3JeffHi Lng formed on the transparent substrate |. Further in the
DVD, the tracking pitch p shown in Fig. 4is pO 74 ,u m howevervm'thin

the range o Rat fs86Qat®qrti on of
the above- rré}létorf(l)%fe'gﬁﬁﬁlk{a'n% éja?\é%t}g m ?‘g}rl%g >'mto 0. 53 ,a in,

whi | h f
0 '456/% %pf%ab& f?oi’F???{ﬁp@?‘H“? ##532/%‘) h PO e 0,

t 3 d to,b fact
e oo T RS pt e SR erwa»“ggaa&?&%vezm S o e
groove 3 and the |a radi cal direction, elfng obt ai ned by
scanni ngvhere tb‘EndPH@elSo? h?lfe(lﬁ)aﬁfstbﬁr@ﬁlh aofiibe rageever 3ifar tarking dprped

direction thereof, by neans of an AFM (an Atom c Force M croscope,
Nanoscop the| tsansparstitisubstriten).gi t al | nstruments Co., Ltd.). A portion being
depressed indicates the groove 3 for tracking, and a portion projecting

li ke a nouRudher anthd BMIgtheetraekeng tpiten p sblowatiesFighd isapd0.44 K gn. 5 (a)
shows the configurations of the groove 3 for tracking and the land 4 in

t he radikdweliet acithianthef rahje dfr thirs pacleng Eitdhstar atidthlc ofna attoinc shedacei n a
case when they are in normal in the shapes thereof, wherein the groove 3

and the poien bfahe aboviniéfiched lady 4N sehepastd befiemi 0.3hig aat DS3real | zed
by separating the transparent substrate 1 froma stanper, in a direction

Pe.00 YL SRR ;S U ety DT

045 4 m.

For satisfying such the conditions in the sizes on the land 4, also the shapes
of the groove 3 and the land 4 come to be large factors thereof. Figs. 5 (a) to (c)
show the cross-sectional configurations of the groove 3 and the land 4 in the
radical direction, being obtained by scanning the surface of the transparent
substrate 1 in the radial direction thereof, by means of an AFM (an Atomic Force
Microscope, Nanoscope ITla, product of Digital Instruments Co., Ltd.). A portion
being depressed indicates the groove 3 for tracking, and a portion projecting like a
mountain and laying between them indicates the land 4.

Fig. 5 (a) shows the configurations of the groove 3 for tracking and the land
4 in the radial direction of the transparent substrate 1, in particular in a case when
they are in normal in the shapes thereof, wherein the groove 3 and the land 4 are
rectangular in the shapes thereof This can be realized by separating the

transparent substrate 1 from a stamper, in a direction being vertical to a forming

surface of the land 4, when forming the transparent substrate 1 by injection




nolding. Fig. 5 (b) shows the configuration in which a peak-Iike
projecting portion 15 is forned at an outer edge on the upper surface
portion of the land 4, and also a slope is forned at the outer edggg#ay 2k
upper surface portion of the land 4. The projecting portion 15 nentioned
above i spbpdged at the outer edge on the upper surface portion of the |and
4, mainly when separating the transparent substrate 1 fromthe nold in the

i nj ection di t - 1Nt reg%:dl_- R0 ! fromthe
upper surfggég' 31?& h%sﬁﬁ%eﬁﬁﬁgg%ogpgj@lﬁﬁg porﬁ%ﬁl%i%’q{ng &fgpgﬁgéabl eto
be equal. |l ess, than 10 nmin the length or size er eof, Fig. ¢) shows
he confiF QRPAET Shaf Pty i, o e Spne iteef pord pf JELERH 4 MdoBe &) 1501
further enlarged in the length or size thereof, and. an ipcljnatj angl e a
at the GURRS Iscipgmog at (e ouierdss ar tecummer (Efabe, Rarticd of the land b atheq” up
consi derably, thereby bheing conpletely collapsed in the configuration of

t he | andPrajecting pogtien da| mentigned abgyepisr formedtat dhe suter edgenens theyggpetno good
radi al contrast can be obtained, therefore a tracking error may be caused
easi | y. suehace pertigrpbédhefandhd, prasdy whemeeparating tiel transpacenp [substeate By
referring concrete nunerical values thereof. <Exanple 1> A transparent
subst r atfgorfi, theeimyld nadéhé riojactiop anpkbng atheteof, s hbwevent et dhislfgardmthel ) in an
outer diameter, 15 mm4l) in an inner dianeter, 0.597 mmin a thickness,

and of grojktiantfiom thedeppenfsutfabd,ofi theplagdad éd, the rprojeeting opiiote 161 ist he
mai n surfaces of which is fornmed the groove 3 for tracking, which has the

hal f - Wi Oirbferable Go Bé equlaldr Ied€ tHAPIOInA i thé dedlith of Rizel thédebflat i on angle B =
65 at both side surfaces, and the pitch P =0.74 ,u m The width d of the

upper . sur ; gregeosfﬂtg)t &PZM i configurstion th Ihich the PRSjectidiCinitsll Prdjedingt he

portion 15 is further enlarged in the length or size thereof, and an inclination
angle a at the outer edge on the upper surface of the land is also increased up
considerably, thereby being completely collapsed in the configuration of the land 4,
in particular at a top portion thereof In this case, no good radial contrast can be
obtained, therefore a tracking error may be caused easily.

Next, examples of the present invention will be explained by referring
concrete numerical values thereof.
<Example 1>

A transparent substrate 1, being made from a polycarbonate substrate of 120
mm ® in an outer diameter, 15 mm @ in an inner diameter, 0.597 mm in a
thickness, and of a refractive index of 1.59, is prepared, on the one side of the
main surfaces of which is formed the groove 3 for tracking, which has the
half-width w = 0.31 £t m, the depth a = 140 nm, the inclination angle & = 65

°  at both side surfaces, and the pitch P = 0.74 &« m. The width d of the upper

surface of this land 4 is d = 0.32 & m. And, the width ¢ of the lower surface of




18 MAY 2004 the land 4 of the transparent substrate 1 is c - 0.53 ,a
then aratio d/c is 0.60. On the side surface of the transparent sngbWém%
1, having the groove 3 thereon, the recording |ayer 12 is fornmed by the
spin coat filmformng of a solution of cyanine dye (trinmethine dye). The

| evel i ngthengigk4idf thOt@nsReentubstrayels d2 0.53 1 Z h, thé¥ frafiddR3s 08B0, the
thermal conductivity in this recording layer 12 is 0.23 WnK. Further, Au

; ‘'t - f ty
5 SpatLor SBuOMo SRe sARRE WMo Biftnatdnt® Quibirale I il Bhe [EbRE!S N

| ayer 13 therewth. I et ray curabf i
Dol ni : 5 ST R : :
and 1 o fhetel, S ELER g PR (02 6 rordd 1Y, b SR, S8 Hirh el of 387 7

the protegtion layer 4 therewth this protection |ayer 14, being
appl i ed Wq't‘thorbﬂ%ﬁ%%é%‘? é%e gtlnm neiesl et ray curable resin, the substrate
Is piled up_and pasted together, which has _the sgme materjal and sizes as
that of theTﬁeﬂ?Yegwgdmg%ve tgﬁtres?wgrg fa8h 12HAH — ik - BBes Bét. Alve thohe

groove thereon, thereby. producing the optical information nmedium On the
optical themaalreandgetivibtinuthipresordiag layertldiis GhNWmKEEM Pl us signal (8- 16
nodul ation signal) is recorded at a recordi ng power of 10 mWand at

wavel engt h Farth@s Am iswispattared nentantheptécoedingi kaep 18aso nap tdvefosinj ¢ha i ve
lens o of NA 0.6. The value of a radial contrast is 0.18, the value of a
push- pul teflestiéh 3ayen 1hubereatthorOranpisj tuitdsriolet Gdfocurdbde mesin niSi 2l uef of

| ength error between the pit and the land is 6.0 nsec for each signal, the
jitter | Bahifpén BikdChBmidca{Tndadthy Coy, L&l) fo8ated>bpaht ispitl yoatinpemeabys

obtai ning a good or preferable result therefrom <Exanple 2> The opti cal

i nf or mat h@dedR0by Mradiafdh® W BHravibl bRy SR, §8RETH fbn ithéprétéctidnRyexanpl e 1
~ nmentioned above,” but the groove 3 for tracki ng on the upper

14 therewith. On this protection layer 14, being applied with an adhesive of
ultraviolet ray curable resin, the substrate is piled up and pasted together, which

has the same material and sizes as that of the mentioned above but other than that

it does not have the groove thereon, thereby producing the optical information

medium.

On the optical information medium produced in this manner, EFM-Plus signal
(8-16 modulation signal) is recorded at a recording power of 10 mW and at
wavelength of 635 nm, with using an optical pickup having the objective lens o of
NA 0.6. The value of a radial contrast is 0.18, the value of a push-pull is 0.3, a
modulation amplitude is 64%, the maximum value of length error between the pit
and the land is 6.0 nsec for each signal, the jitter is 7.5%, and the reflectivity 1s
65%, respectively, thereby obtaining a good or preferable result therefrom.
<Example 2>

The optical information medium is produced in the same manner to that of

the example 1 mentioned above, but the groove 3 for tracking on the upper




- 13 18 MAY 2004 surface of the land 4 is determned to be 0.38 ﬂ HM]Q he
wdth. In this instance, the ratio d/c is d/c = 0.72. The leveli % @

of this recording layer 12 is | = 1-b/a = 0.33, and the thernmal
conductivity of the recording layer 12 is 0.2 WnK. On the opti cal

i nf or mat pwfadetsti tHe &4 U€ deketmidedit6 bEMBLT , 1t ieinEhbHAdUE Insh@nastahée,
recorded at the recording power of 12 rnWand at the wavel ength of 635 nm
with usi g fafis PRI §R!=Bi7Rkup having the objective lens o of NA 0.6, in the
same nmanner as in the exanple 1 nentioned above. After the recording, the

optical inf 44T} Vi /€D n

oper ati ons g?'ga%ggl&l%g%nd Er%f‘]o %Q ‘ﬁ% (l%}@rh ? %ﬁ) pqa?/ér m?%hgﬁl&sagval | abl e
on a nmar ket hen o.reading error of t ccurs, i.e., a stable

r eadi ng ﬁiaeﬁhﬁfe r&uﬁ{lﬁlgﬁﬁ%ﬁ% ﬁcﬁ?%llayce&‘l? lﬁstg\%’]lnh is 0.20, the push-pull
value is O. t he nodul tiona I tude of ecor ded 70% the
maxi mum val gg‘ the pgf d'ﬂ‘ﬂbpﬁ‘?‘ﬁ“;ﬁﬁ&u %W%“S%g%@é @B? each
signal, the jitter 7% andthereflect|V|t is 63% ly,

t her eby &1nali 1§ rEePrg e%atéhe preefdingpoaver of J2 @ W @M%Wﬂ%ﬁb‘pﬁﬁg

i nformati on mediumis produced in the sanme nmanner to that of the exarrpl e i
ment i onedmabwle usingt theheptigalipickeporaving: the pbiective ﬂ%eo@ﬁ NAcOBamei they js d =
0.42 ,am In this instance, the ratio d/c is d/c = 0.79. Further, the

| evel i ngsameemanrert &5 sn rthe oexcinme | hynentikﬁw’dsalﬂovel-mﬁa the r@®rdiagd the he

thermal conductivity of the recording layer 12 is 0.18 WnK. On the opti cal

i nf or mat bpticaiddfammanion dhedidmi i3 dehd Iemihdictimes, ey Eépdafthg she spepatibns of
recorded at the recording power of 10 rnWand at the wavel ength of 635 nm

\chte h usi teadidye and uhRoaling GitinhBYVIOplaher obidicisi Mailbblesom aaharkét, Ghédt, in
no reading error of the signal occurs, i.e, a stable reading can be obtamned. The
radial contrast vatue is 0.20, the push-pull value is 0.35, the modulation amplitude
of the recorded signal is 70%, the maximum value of lengths errors of the pit and
land is 5.0 nsec for each signal, the jitter is 6.7%, and the reflectivity 1s 63%,
respectively, thereby obtaining good or preferable results.
<Example 3>

The optical information medium is produced in the same manner to that of
the example 1 mentioned above, but the width d on the upper surface of the land
41sd =042 L m. In this instance, the ratio d/c is d/c = 0.79.

Further, the leveling index of this recording layer 12 is I= 1-b/a = 0.38, and
the thermal conductivity of the recording layer 12 is 0.18 W/mK.

On the optical information medium produced in this manner, the EFM-Plus
signal is recorded at the recording power of 10 mW and at the wavelength of 635
nm, with using the optical pickup having the objective lens o of NA 0.64, in the

same manner as in the example ! mentioned above After the recording, the

_14_




same manner as in the exanple 1 nentioned above. After the recording, the -
14 18 MAY 2004 optical information mediumis read ten (10) tines, {BWMAY 2004
repeating the operations of |oading and unloading with the DVD pl ayer
which is available on a nmarket, then no reading error of the signal

occurs, bptical idfosinatibe MaRehNg 2ad 1&€ (PD! @nBE tby Ié;ﬁauﬁg@h@bp&aﬂbmsf val ue
is 0.21, the push-pull value is 0.38, the m)dulatlon anpl |tude of the

recor dedj t [ nNQLNSHIR' it and
and i s %“%2%‘:5‘ plbading Wi TR m“?h%‘%%%‘f?ﬁdﬁ% A A Y

's 58% é:%ﬁﬁ%,e\‘t%lryof &Q%g@orm e &Bf’e ?Jadg{ éﬁggg'o%t&ﬁﬁd;'fﬁe

<Conpar i son he opti cal on rre rumis sanme
manner t at t he ex | d ab but th W|dth f t he
ipper suf#d ééé'e Sogfthgtitefe, 0T, fie B LR FE AR, o bosieith oyl 50°
m Inth| nst a , .the. s d/c = 0.47. [Further, the | eveling index
of this Ph @Pﬂ@ 5:%}3? ST iﬁwiaxwam@uasf 5 pirers et and
conductiyity of the rfg’gord%ng layer 12 is 0.27 WnK. On_t he optlcal

i nf or mat 194 WedPuraesr signalhthe jtienes 6. %/heaﬂﬁﬁh@lfagw@?tyn'él S§%,
recorded at the recordi ng power of 10 mVand at the wavel ength of 635 nm
wi th usi fRgpedtivebpithergby pg@mupgrgmdmg preferabiig essultse | ens o of NA 0.6, in the
same manner as in the exanple 1 nentioned above. After the recording, the
opti cal r&pbowpaasérob>nediumis tried to be read ten (10) tines, by repeating
the operations of |oading and unloading with the DVD player which is

avai | abl e oiThe optivak étformhatiey @iediivd isep@ddocdd irs theTpansiarmentto Shateof (7)
times among ten (10) tinmes of the trials of read-out. The radial contrast

val ue i st é&kamglde mesdonRd! dbove abutethe width?@ -of The uppétisutace df atielandude of
the recorded signal is 70% the jitter is
of the transparent substrate 1 is d = 0.25 & m. In this instance, the ratio 1s d/c =
0.47.
Further, the leveling index of this recording layer 12 is 1 = 1-b/a = 0.18, and
the thermal conductivity of the recording layer 12 1s 0.27 W/mK.
On the optical information medium produced in this manner, the EFM-Plus
signal is recorded at the recording power of 10 mW and at the wavelength of 635
nm, with using the optical pickup having the objective lens o of NA 0.6, in the
same manner as in the example 1 mentioned above. After the recording, the
optical information medium is tried to be read ten (10) times, by repeating the
operations of loading and unloading with the DVD player which is available on a
market, however the read-out is impossible at seven (7) times among ten (10)
times of the trials of read-out. The radial contrast value is 0.07, the push-pull
value is 0.20. The modulation amplitude of the recorded signal is 70%, the jitter 1s

14% and the reflectivity is 45%, respectively. According to the standard for the

DVD, the value of the jitter is determined to be equal or less than 8%, however




14% and the reflectivity is 45% respectively. According to the standard
for the DVD, the value of the jitter is deternined to be equal orl8 ¥AYsZ004
than 8% however - 15 1 8 MAY 7004 the jitter value nmentioned above does
not satisfy that standard. <Conparison 2> The optical informtion nmedium
i s produgrditidt vdge manEonahalsivel dodshdt safisfy itha stxadpd.e 2 nentioned above,
but the width d of the upper surface of the land 4 of the transparent
substrat Chniparidor28- 48 m In this instance, the ratio is d/c = 0.91.
Further, the'leveling index of this recording layer 12 is 1 = 1-b/a = 0.52,
and the theyrel L Jhe-r | I | . . On
the optical 1nf rtg%??%%}ﬁnlég%’%n@ %)drl% uéseg&:a%gﬁ?% t%ﬁﬁg%%ﬂm&éﬁﬂmyg}s(
signal ig.r recordin ower of th of 635
i ¢ e SR 2 Al G e, B e Py B T U0 A oleiRe e B
in the sa nner as Jjn the .exanpl g 1 nmentjoped. above. After.th
recor di na?‘ﬁlené%aﬁe gP“b%‘W%%?r’rﬁ)E(‘i o 4R i Lo s e ratiyis &5 T 10)
tinmes, \% repeating the operations of |oading and unl oading with the DVD
pl ayer i%h is available on a market, however the read-out is i npossi bl e
at seven (7) tinmes anong ten (10) tines of the trials of read-out. The
radi al cont rBustheydhadeyeling, index of ghisurepording laygr d2 154 D 14wa = §15¢, asdiul ati on
anplitude of the recorded signal is 50% the jitter is 8% and the
refl ecti the theisalo@rductrafye of theetegordiug tayer 1 ts 6. 13hW/akandard for the DVD,
the nodulation anplitude of the signal is determ ned to be equal or
greater tharO®Qkée opticaleinformdtmnnmedivat ippoduep| int thite mananes, che EEMeRles does
not satisfy that standard. 1 8 MAY 2004 What is clainmed is:

signal is recorded at recording power of 10 mW and at the wavelength of 635 nm,

with using the optical pickup having the objective lens o of NA 0.6, in the same
manner as in the example 1 mentioned above. After the recording, the optical
information medium is tried to be read ten (10) times, by repeating the operations
of loading and unloading with the DVD player which is available on a market,
however the read-out is impossible at seven (7) times among ten (10) times of the
trials of read-out. The radial contrast value is 0.07, the push-pull value 1s 0.10.
The modulation amplitude of the recorded signal is 50%, the jitter is 8% and the
reflectivity is 68%, respectively. According to the standard for the DVD, the

modulation amplitude of the signal is determined to be equal or greater than 60%,

however the modulation amplitude mentioned above does not satisfy that standard.




1. An optical information medium conprising: a transparent substrate (1)
for penetrating a recording | aser beam therethrough; a groove (3) for
tracking, formed on a surface of said transparent substrate (1) a | 3gggy QL
adjoining the groove (3); a recording layer (12) being fornmed on the
surface Whatasaldimedaparent substrate (1), on which the groove (3) and the
land (4) are forned; and a reflective layer (13) fornmed on the recording

| ayer (12) to reflect the recording | aser beam wherein a width d of an
upper surface of said land (4) is equal to or greater than 0.30 ,a m and

is equal to hrAmh epticdlliaforfhafibn nfediufal coMprifing) S d S 0.45 urn). 2. An
optical information nediumas defined in the claim1l, wherein a ratio

between a wi @t hrdnsphredt | Wra?é”?jCQbe pertitfhtingNth (fbborfiflg t etV Gédind Of
t he upper surface of said | and ) is equal t0 or greater than 0.55 and is
equal to {Rdn than 0.9 (0.55 S d/c S0.9). 3. An optical information
medi um as defined’in the claim1, wherein a thermal conductivity p of the

recording | i reatex than .0 15 W nd js,equal to
o Vess ¢t nart Broout ot G rlla, 85 SN et B Jaid AL s ARERIST TN
medi um as defined in the claim1, wherein a 1 8 MAY 1004 | eveling index |
(1 = 1-blfa) is equal to or greater than (12 and is equal to or less than

"ndi cat 65 hEng PR BeBIpRE B0 e, (1) in the Tand (4) o A
| or et on AT UFPEAIERE! D nbeBEt ek Ao ahEA- Al SHACBABRALEL: &
{ranspar ot SHOTH 84St chOpr9R T 8 U nd FFAL koSt PO
a reflective layer (13) formed on the recording layer (12) to reflect the
recording laser beam, wherein a width d of an upper surface of said land (4) is
equal to or greater than 0.30 L m and is equal to or less than 045 & m (0.30

L m=d= 045 4 m)

2. An optical information medium as defined in the claim 1, wherein a ratio
between a width c of a lower surface of said land (4) and the width d of the upper
surface of said land (4) is equal to or greater than 0.55 and is equal to or less than

0.9 (0.55 < d/c < 0.9).

3. An optical information medium as defined in the claim 1, wherein a
thermal conductivity © of the recording layer (12) is equal to or greater than

0.15 W/mK and is equal to or less than 0.25 W/mK (0.15 = p < 0.25 W/mK).

4. An optical information medium as defined in the claim 1, wherein a




t her et hrough; a grooves (3) for tracking, fornmed on a surface of the
transparent substrate (1); a land (4) adjoining the groove (3); a ridciAYdilbg
| ayer (12) being forned on the surface of the transparent substrate (1),
on which the grooves (3) and the lands (4) are fornmed; and a reflective

| ayer (1¥veliognede:oh (i kel-bx)as dqugl taye prdalet) thaf 0.2fah@8GE dqllfl to BERESI NG
and/ or reading | aser beam thereby enabling to record the optically

readabl etising 0 £0.Ry aads 00f), tikere o Ahdich@s! AIRIgHCHMREIAM I(BF iaﬂﬁns upon
from the transparent substrate, wherein on any one of the optica

i nf or mat inficdiBeh Reight ¢ HhdRLold} £l he optically readable
signals are recordeggl whi | e tora%%i 5 t(ﬂze)nl?leégp%ﬂfdng)l aser beam bei ng
i ncident upon froma side of the transparent substrate (1) along a
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5. A recording method for recording optically readable signals onto an optical
information medium, wherein the optical information medium comprises:

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

a grooves (3) for tracking, formed on a surface of the transparent substrate
(1);

a land (4) adjoining the groove (3);

a recording layer (12) being formed on the surface of the transparent substrate
(1), on which the grooves (3) and the lands (4) are formed; and

a reflective layer (13) formed on the recording layer (12) to reflect the
recording and/or reading laser beam, thereby enabling to record the optically
readable signals by means of the recording laser beam being incident upon from
the transparent substrate, wherein on any one of the optical information media
described in the claims 1 - 4, the optically readable signals are recorded while

tracking the recording laser beam being incident upon from a side of the

transparent substrate (1} along a tracking guide (3).

_18_



