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OPTI CAL DATA’RECORDI NG MEDI UM AND MANUFACTURI NG METHOD — THEREQ!0236-3 2908
BACKGROUND GFTHE INVENTION 1. Field of the Invention The present
invention relates to a witable optical data recording nmedium conprising a
data recording |layer conposed of a dye material, and a nmanufacturing

met hod t G EICAL DATZA.REECGRDING iMEDIUM tAND REANUFACPURING METHODV i t abl e
optical data recordi ng nediumwhich has a data recording | ayer conposed of
a wat er-i ngpgpgnde organic dye material and which produces an out put signal
conforming to the CD format in reproduction of its recorded data has been
known. This type of recording nmediumis called as W) wite once) type

CD( Conpact Disk) and is disclosed in ,for exanple, Japanese Laid-Qpen

No. 2- 289, 935 and U. S. Pat en dﬁh , -QHi? pe CD has a structure
in which a data recordingH?%yefé%@ﬁ%éézgﬂ% a Q%E%a erial, a netal _
reflectlvel-laféldag 1g_ahgrJ_(_:)It“(;ésrtnl__j\_/oenIayer of a UV curing type
The present invention relates to a writable optical
data recording medium comprising a data recording layer

composed of a dye material, and a manufacturing method

therefor.

2. Description of the Related Art

A writable optical data recording medium which has a
data recording layer composed of a water-insoluble organic
dye material and which produces an output signal conforming
to the CD format in reproduction of its recorded data has
been known. This type of recording medium is called as
WO(write once) type CD(Compact Disk) and is disclosed in
.,for example, Japanese Laid-Open No.2-289,935 and U.S.Patent
No.5,021,276. This WO tyée CD has a structure in which a
data recording layer composed of a dye material, a metal
reflective layer, and a protective layer of a uv curing type
resin are successively formed on a surface having a pre-
formatted pattern of a tiansparent substrate. In recording,
a laser beam is irradiated through the transparent substrate

to the recording layer to heat the dye material by wvirtue of
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resin arezsug§§55ively formed on a surface having a pre- formatted pattern
of a tran3parent substrate. In recording, a laser beamis irradiated

t hrough the transparent substrate to the recording |ayer to heat the dye
material by virtue of the absorption of the laser |light. The heat
deconposeshiehabsdyptimne oifait hieo 1alsergd ighd .ophea hepto decompos esh& hgat a
recordi ng | ayer, and causes defornation of the transparent substrate

pl aced undge wateddlad tecehdndge thgcoptikal prepertyoodedhdnidatias
reproduced, a | ow powered | aser beam ,unaffecting the data recording

| ayer, 1s rieEB%ii"i‘xge‘ia?%rt,h%ndr Sadkead qurdamaltaon e thed®kanspadeniten a
difference between ifitensities of the reflected Iights fromthe recorded

2o o SRRSARY SO L e Socoraing Tadeser SHACR Wi (e D
PR g R IR R R R e
Joes wi ¢ ROURAREFTIRGNG FhE REe 36O AN 1oes! e T ared, Horheb | ve
| ayer recorded area along the tracks, and then a difference

between intensities of the reflected lights from the

recorded portion and unrecorded portion is detected.

In accordance-with‘the CD Standard, the WO type CD has

to have 65% or more reflectivity with a laser beam for

reproduction to be able to reproduce the data by an

available CD players. In order to satisfy such a standard,

the above-mentioned WO type CD uses gold metal for the metal

reflective layer material. However, it goes without saying

that the use of gold or silver metal as a refledtivellayer

material increases the manufacturing cost of the WO type CD

and its price accordingly.

In order to reduce the cost for manufacturing the WO

type CDs, a WO type CD using aluminum for its metal

reflective layer material has been proposed, for example, as

described in Television Journa1'Vol.48(1994), No.5, pp 584-

590.

The WO type CD using aluminum for its metal reflective

layer material intends to seemingly heighten the



material increases the nanufacturlng cost of the WD type CD and its price
‘accordi ngly. i In order to reduce the cost for manufacturing the WO
type CDs, a WO type CD using aluminumfor its metal reflective |ayer

mat eri al has been proposed, for exanple, as described in Tel evision

Jour nal VorefBédOdv)ty Nof StheWoSdype 5CD. by formihg a\ligpht CD using
alumnumfor its netal reflective layer material intends to seem ngly

hei ghten tigterference layer on the incident fide of a ré€dr@thgvety of the
WO type CD by forming a light interference |layer on the incident side of a

recor di ng $e ré&@éeﬂ&ﬁtwa}nb@@%&@s&%@ftﬂuiﬁtefféféﬁééeafetﬂé the
I nci dent J% Accordlngly the WO type CD has a light interference |ayer

as an esse{ﬁéf& H@rii Spu incof ‘2%& Nepd \%‘tt & e8h ChEECE ifi‘gﬁé 'S

formed by @ process norganlc electrlc

r i ncr h I for ryn
process nctgg'gfeﬁcg ié@gr ggsén SssERty. ctu { g ﬁoﬁeverfyglnce the

light interference layer is formed by a process of
sputtering an inorganic dielectric material, the process

increases the total cost for manufacturing the WO type CD.

SUMMARY OF THE INVENTION

The object of the present invention is to overcome the
inconvenience of the conventional arts and to provide a WO
type CD with an high productivity, which has a reflective
layer composed by a less expensive material such as aluminum
materiél and which shows reflectivity of not less than 65%
in conformity with CD standard .

In accordance with the first aspect of the invention,
an optical data recording medium is provided, which
comprises:

a transparent substrate on one surface of which
recesses and lands are formed as pre-formatted pattern, a
portion connecting a side wall of a recess with a land
surface defined by the recess being formed as é curved

surface;



SUMVARY OE.TﬁgrlNVENTICN The object of the present invention is to
overcone fhe 1nconvenience of the conventional arts and to provide a WD
type CD with an high productivity, which has a reflective |ayer conposed
by a | ess expensive material such as alum num nmaterial and which shows
reflectivity ofa mizttd esscdrtdmed3%yem comprdirsed pfvia yeDmatteriald and I n
accordance with the first aspect of the invention, an optical data

recor di ng fE¥iedNdrs tHed\Orie Gurcd) off WY ityemisparent Substirstay amd;
substrate on one surface of which recesses and | ands are forned as

pre-formatted RAGIbctdvd Adyed CipiiEdd d 2 =5t adildl Havdlnfeess wWth a

| and surface defined by the recess being forned as a curved surface;

3 lower refIUAIAY Tidh 'Aert UMY IRishedl ch Dife kel 1 @l and

recording layer.

In the conventional arts, it has been desirable that
the recesses like pits and grooves, which constitute the
pre-formatted pattern, are formed on the substitute with a
sharp outline in order to make clear a contrast between the
recesses and land areas defined by the recesses. Namely, a
boundary (connecting portion ) between a side wall of the
recess and the land surface of the transparent substrate has
been formed as sharp edge of the land. However, the depth
of the recesses is generally controlled such that a
reflected light from the bottom of the recess interferes a
reflected light from éhe land surface to decrease the light
amount of the reflected light from the bottom. When the
boundary is formed as the sharp edge, the interference
between the light reflected from the bottom of the recess
and the light reflected from the edge of the land becomes
large so as to weaken the reflected light from the bottom.
Due to the interference of the lights, it becomes difficult
to maintain the reflectivity of 65% or more specified in the
CD Standard. On the other hand, when the boundary between

the side wall of the recess and the land surface is formed



formed on_the one surface of the transparent substrate and, a

refl ectivé |ayer conprised of a material having a | ower reflectivity t han
silver and forned on the data recording |ayer. In the conventi onal
arts, it has been desirable that the recesses |like pits and grooves, which
constit ut ast ke curved eurfaced (ped @iy .d)g fubieTEm ter fidrenceb dicitiweten Wi th a
sharp outline in order to nake clear a contrast between the recesses and

| and ar eagndefiigdd Fronhehee BRIIOR o¥aihe) retesEo @idnihe Qdyhactfirdgh portion
) between a side wall of the recess and the | and surface of the

transpare@hefs %}%ﬁd’ ?g?trl% ders fs‘érsne‘in@ 2P RAA 01 & RS taAndmodaever

the depth o esses Is genera l'y dontrol[ed such that a reflected
light fro b e light fromthe
| and surfargc:ftell(?l g‘é‘é’?‘ea%ﬁ]%%ﬁre%%}%da%%&? % Ohe rg:feldgc%ttr% light fromthe
bottom When the boundar .S for as the sharp .Lhe interference
ot ween  HBSTEARES of LRI INIR A 0% ARG, ot Sy Ly, FOgE | | ght
reflected fromthe edge of the | and becones |arge so as to weaken the

ref | ect ed Hhey|GD o0 b@ achdevied«t he interference of the lights, it

becones difficult to maintain the reflectivity of 65%or nore specified in
the CD Standade o@derhdcomanmufastareide opdicalndata recaraing

medium of the first aspect of the invention, a method for
manufacturing an optical data recording medium is provided.
which comprises the steps of:

applying a photoresist on a surface of an original
disk;

exposing the photoresist to a laser beam in accordance
with a pre-formatted éattern;

developing the original disk to form recesses and lands
in the photoresist layer of the original disk in accordance
with the pre-formatted pattern;

heating the developed original disk over the glass
transition temperature of the photoresist layer to deform
“the pre-formatted;

making a stamper having a reversed pre-formatted
pattern transferred from the developed original disk;

injecting a resin into a molding die fitted with the
stamper to make a substrate on one surface of which recesses

and lands are formed in accordance with the pre-formatted



the side wall of the recess and the |and surface is forned

4 "as a‘curved surface (see Fig .7), the interference between the
light fromthe bottomof the recess and the light from the |land portion
decreases, and, as a result, a total amount of the light reflected from

t he pre-f ogpaptérsl, ad geortivn eeomsecingrali sixe , wallk ofcessecyss efitltavity
under the CD standard can be achi eved. In order to manufacture the

optical daignd edef thé@ bytethe Mt &bedd bdingl faERedtad®fla tOSrvEd es\ir fhce f
met hod for rmanufacturing an optical data recording nmediumis provided

whi ch CoMpri Seseorifi g P sadta recor%gp%'yéf&%&haﬁ@rcgﬁ%%uflfh@e%face of

an original disk; exposi ng t hotoresi st to aser beamin

accor dance, i - f tted pattern; devel opi ng the original
AR I

disk to for esses nds in the photoresist |ayer of the original

disk in a_Ccordanxemir\lAétat] }Qflgéi?j_.x;g ' aitréx(? dor? ail.ltlee r&éta recording layer.

In accordance with the second aspect of the invention,
in order to overcome the above-mentioned inconvenience bf
the conventional arts in a different way, an optical data
recording medium is provided, which comprises:

a transparent substrate on one surface of which
recesses and lands are formed as pre-formatted pattern, a
portion connecting a side wall of a recess with a land
surface defined by the recess being projected from the land
surface in a direction of the thickness of the transparent
substrate;

a data recording layer comprised of a dye material and
formed on the one surface of the transparent substrate and;

a reflective layer domprised of a material having a
lower reflectivity than silver and formed on the data
recording layer.

When the edge portion connecting fhe side wall of the
recess with the land surface is shaped so as to project from
the land surface in a direction of the thickness, the
interference light from the edge decreases, and, as a

result, a total amount of the light reflected from the pre-



heating the devel oped original disk over the glass transition tenperature

of the phBtoresist |ayer to deform the pre-formatted; maki ng a
stanper having a reversed pre-formatted pattern transferred fromthe
devel oped origi nal disk; injecting aresininto a nolding die fitted

with the fermapeedt arsakéneredses.anecordinglyyr theenetesbacly recesses and
| ands are fornmed in accordance with the pre-formatted

S  re#tketivityPande?n thenteckitagddard éan\alel aehiavedcess with a
| and defined by the recess being formed as a curved surface; form ng

a data recordi By L% 6 MARutaetare’ ne ebtilkhe dAdRat rekeraidg

formng a reflective layer on the data recording |ayer. I n accordance

t
et e BREU BROSRG. Hechi spURBY 80, it MR ith CuchetiB hEr
o e Sagel A0 (BT gy B et A R $5Bvicea °

comprises the steps of: ' |

applying a photoresist on a surface of an original
disk;

exposing the photoresist to a laser beam in accordance
with a pre-formatted pattern;

developing the original disk to form recesses and lands
in the photoresist layer in accordance with the pre-
formatted pattern;

making a stamper having a reversed pre-formatted
pattern transferred from the developed original disk;

injecting a resin into a molding die fitted with the
stamper and removing the resin in the shapé of a substrate
from the stamper prior to complete solidification of the
resin, thereby obtaining a substrate on one surface of which
recesses and lands are formed in accordance with the pre-
formatted pattern, a portion connecting a side wall of a
recess with a 1énd defined by the recess being projected

from the land surface in a direction of thickness of the

substrate;



recesses and Iands are formed as pre-formatted pattern, a portion
connecting a side wall' of a recess with a land surface defined by the
recess being projected fromthe land surface in a direction of the

t hi ckness of the transparent substrate; a data recording |ayer
conpri sed of a fiyemiwmg e iddtancecdxrdivegl Iayeéhecomnehes wiaecsuofacdeof
transparent substrate and; a reflective |ayer conprised of a nmateri al
having a 4rxwesubsiteeéiandy than silver and forned on the data recording
| ayer. When t he edge portion connecting the side wall of the recess
with the land sgg fgggggﬁ ] cein
a direction of the th ckness ﬁate% g%n@?lééﬁnﬁéﬁﬁéﬁyef%%éﬁ

feereaces, and.pfufe S5 nedtifhdh PRI dat i lidiifERETIEY LEO

t he pre- ar ea
ncrSuses. dcgsCL01 1 cAle 055 SR R SRS et T Bl
surface defined between neighboring recesses to the space a
between the bottoms of neighboring recesses is not more that
0.9. By controlling the ratio b/a to not more than 0.9,
interference between a light reflected from the bottom of
the recess and a light reflected from the land portion can
be reduced effectively. As a result, a reflectivity with
the laser beam for reproduction increases.
In accordance with the third aspect of the invention,
in order to overcome the above-mentioned inconvenience of
the conventional arts in a different way, an optical data
recording medium is provided, which comprises:
a transparent substrate on one surface of which
recesses and lands are formed as pre-formatted pattern;
a reflective layer comprised of é material having a
lower reflectivity then silver and formed on the one suffice
of the transparent substrate;
a data recording portion comprising a dye material,
which is formed only in the recesses of the transparent

substrate.



medi um of the second aspect of the invention, a nethod for manufacturing
an opticaf dat’a recording mediumis provided conprises the steps of:

appl ying a photoresist on a surface of.an original disk; exposi ng
the photoresist to a | aser beamin accordance wth a pre-formatted
pattern; sieice) epipuge adumingimn£ildi Sormed bymspadderdndaed [ ands in
the photoresist layer in accordance with the pre- formatted pattern;

meKing 2 SEREReadhditioh heikels eéaleetintity i noxet tham Beansiiir ed from
t he devel opéd ori gi nal - di sk; injecting a resin into a nolding die

fitted wihd hegril YIRAAU VabEIYEH e 790 td BIGmRNaDe Of a substrate

fromthe stanper prior to conplete solidification of the resin, thereby

For e 1AM, W O S enen iSauae

S e e e AR e B S A B B 19 et e
directly formed on the transparent-substrate for
manufacturing a CD. Howevér, in case of the conventional WO
type CD, as above described, where a data recording layer
composed of a dye material is formed between the transparent
substrate and the aluminum reflective layer, the incident
light for reproduction from the side of the transparent.
substrate is absorbed by the dye material of.the data
recording layer. As a result, the amount of the light
arriving at the aluminum reflective layer and ﬁhe amount of
the reflected light directed to detector through the data
recording layer are reduced. Thus, the reflectivity with the
laser light for reproduction decreases so that the
reflectivity of more than 65% conforming to the CD Standard
cannot be obtained.

According to the third aspect of the invention, a dye

material is filled only in the recesses like pits and
grooves of pre-formatted pattern, but any dye layer is not
substantially formed on the land area defined between the
recesses. An aluminum reflective layer is formed on the

surface of the dye material filled in the recesses of the



7 R ~formng a data recording |ayer on the one surface of the
substrat e and;” formng a reflective layer on the data recording

| ayer. In the above-nentioned optical data recording nedia, it 1is
desirable that the ratio b/a of the width b of the Iand surface defined
bet ween neirghiformag tedc pas¢erno ande theadand aveaweefince ke empagt

nei ghboring recesses is not nore that 0.9. By controlling the ratio b/a to

not nore LFarhe ighthifor! eeproduetiioneneed nght paskl ¢hiredghr dinet kiyebot t om
of the recess and a light reflected fromthe |land portion can be reduced

effectivelpeedSaa &8SdWrrive el kdel indfiective lajer ana dieemtsoro

reproduction 1 ncreases. In accordance with the third aspect of the

| Ul BRRRY GRSy icheoMetctge of the

i nvention | rder 1o
0Ny nel Heedfor Qﬁ?‘fl
conventlongl arts 1n a’different way, an optical dafa recording mediumis

oo o0, L TR wity, ol BRI By e o ace o

refleCtIV%;Q@Q?i&%%Egni%%Fr%%f%dygg?gﬁa% %YEQ%n%I, the spot of laser
beam for reproduction having a diameter of about three times
of the width of the grdove is irradiated along the track of
the WO type CD. Therefore, the amount of light arriving at
the aluminum reflective layer increases and then the
reflectivity increases in the WO type CD of the invention
because the outside portion of the laser beam for
reproduction is directly projected on the aluminum
reflective layer when the center of the laser beam spot is
set at the middle of the groove, or because the central
portion of the laser beam for reproduction is directly
projected on fhe aluminum reflective layer ﬁhen the center
of the laser beam for reproduction is set on the land area
between the neighboring groove of the pre-formatted pattern.
Accordingly, a WO type optical data recording medium having
the reflectivity of more than 65% conforming to the CD
Standard can be produced.

In order to manufacture the optical data recérding

medium of the third aspect of the invention, a method for

manufacturing an optical data recording medium is provided

10



| ower reflectivity than silver and formed on the one suffice of the

transpareﬁt sﬁbstrate;' a data recording portion conprising a dye
material, which is formed only in the recesses of the transparent
substrat e. - : 8 Since a pure

al um num §hien f eompeidys Spréparing artrangparerposubstnaheson oBeél ectivity
of nore than 86%wth the light having a wavel ength of 770 to 830 nm a

reflectiviiyrobe "BF ewhian $EGeSS8E OaflNYahast hee CBobheadasda peg-be
achi eved when an alum numreflective layer is directly fornmed on the

Lranspar Rl abestain; "BILE S5 UA AgotmERerkiYCYALy R ehEC Of (he

conventi ona . . ove~descTi bed, where a data recording |ayer
he al um FERePers ot ehe kpapspRERF  SbEEFHLEY Jahar BORATRE o CYPL T
LD o e Ol elcStive IRt on Bhe tyd' RateriRi%FRiTed” 1h"tnd FelBEEEE? ©

and the lands of the transparent substrate.

In the optical data re¢ording'medium according to the

invention, it is preferred that the material of the

reflective layer is one material selected from a group

consisting of aluminum, copper and a polymer material

produced by association of a di-carbocyanine dye dispersed

vinyl resin solution.

BRIEF EXPLANATION OF THE DRAWINGS
FIG.1 is an enlarged cross sectional view of a main
part of an optical data recording medium of the first
embodiment according to the present  invention.

FIG.2 is a top view of an optical data recording medium
of the first embodiment according to the present invention.
., FIG.3 is an enlarged cross sectional view of a main

part of an optical data recording medium of the seéond
embodiment according to the present invention.

FIG.4 is an enlarged cross sectional view of a main
part of an optical data fecording medium of the third

'embodiment according to the present invention.

11



recording layer. As a result, the amount of the light arriving at the
alumi num refl eétive |layer and the anount of the reflected light directed
to detector through the data recording |ayer are reduced. Thus, the
reflectivity with the laser light for reproduction decreases so that the
reflectivity of FDG®I®R idasn 6&baogédrarogs t edtibondl Sriewaofl a qaaiwt be
obt ai ned. According to the third aspect of the invention, a dye

material igaft|dedapnopticdal @at£CreSeEding medicm vt tige opyestRf
pre-formatted pattern, but any dye layer is not substantially formed on

the | and agfige | t iopm reflective | ayer
Is fornmed on tﬂgﬁéﬁﬁgﬁ%%h?dggéﬁiﬁ%?%ﬁwﬁ the recesses of the
9 pre- t{ed nde t e i of
the 1ight for rebroRubti BnaR et sBion el YBbieEl Fus feoldfnd iy

arrive'al the rerLeptl el ayerc anc AL el So10, Hhe SRLEELE v it oM

FIG.7 is an enlarged cross sectional view of a main

part of an optical data recording medium-of the sixth
embodiment according to the present invention.

FIG.8 is a flowchart showipg the manufacturing
processes of an optical data recording medium of the sixth
embodiment according to the present invention.

FIG.9 is a flowchart showing the processes for forming
the recording layer in an optical data recording medium of
‘the first embodiment according to the present invention.

FIG.ld is an enlarged cross sectional view of a main
part of an optical data recording medium of the seventh
embodiment according to the present invention.

FIG.1l1l is an enlarged perspective view of the data
recording medium of the seventh embodiment of the present
invention which shows the conceptional structure of the
guide groove and the projecting portion from the land

surface.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

12



i ncreases_conpared with the conventional WO type CD. Specifically, in
reproduction of a signal, the spot of |aser beam for reproduction having a
di aneter of about three times of the width of the groove is irradiated
along the track of the WO type CD. Therefore, the amount of light arriving
at the al uni nrier pirle€etrired lempedimentsasds thed priesenthdnveatiiont mildy

I ncreases in the WO type CD of the invention because the outside portion

of the |apar degeribed bedpwodwWC deta ils wdithe gelfereneiee tioe dthen drawrimlgsni num
reflective | ayer when the center of the | aser beamspot is set at the

m ddl e ofF%Qgtgbgggaégghtbecause the central portion of the |aser beam for
r epr oduct ectry projected on the alum-numreflective |ayer when
t he center Ofﬁéﬂﬁgkﬁigﬁ QSig'EQFOEﬁgﬁgféﬁﬁﬁﬁﬁ o 3%% ¢ Ahe land area

bet ween the ne rrng groove o ormatted pattern. Accordingly,
Than 6556 EBRPGRAMERS B3lnEecaesSraRad Basat 68 Sasadcand ¥1672 Fsder o
vent | on iea AoERSATESH CHERS RSCTAORG L 169 PEar BRLE BECH: FngTed um | 5
provi ded optical data recording medium oflghe first embodiment and

FIG.2 is a top view of the optical data recording medium of

the first embodiment. As shown in these drawings, the

optical data recording medium of the first embodiment is

composed of a transparent substrate 1 on one surface of

which a pre-formatted pattern 2 is formed as a fine

irreqular surface, a data recording portion 3 filled with a

dye material in the pre-formatted pattern 2, a reflective

layer 4 laid on the data recording portion 3 and the expoSed

surface (land surface) of the transparent substrate 1

between the data recording portions 3, and a prﬁtective

layer 5 coated on the reflective layer.

As the transparent substrate 1, any types of the known

transparent substrates can be used for the present

invention. For example, a transparent substrate having a

desired pre-formatted pattern by an injection molding of a

transparent resin material such as polycarbonate, polymethyl

methacrylate, polymethyl pentene, and epoxy resin. And, a

transparent substrate formed by adhering a transparent resin

13



whi ch conprlses preparing a transparent substrate on one surface of which
recesses and lands are forned as a pre- formatted pattern; placing a dye
material only in the recesses of the transparent substrate; and form ng a
reflective |layer on the dye material filled in the recesses and the |ands
of the tr&idgpawdth aultyanstferred desliredhprepifiocalatdsda padderd ¥ @edi um
according to the invention, it is preferred that the material of the
reflecti veradsparentoreramiies iddlsks eued! aé & ghassgplate amdsithie 19 kef
alun1nun1 copper and a polynmer material produced by association of a

Carbocéﬁﬁb% %dg'sﬂﬁ%%§ﬁsﬁ§f@ﬂt %%%s%r%&bﬂh‘%mlch a disk-like BRI EF

E?PLANATI f E DRAW NGS I's an enlarged cross sectional view
of a main 10 Lecor ofégg;

enbodi nent® pg-‘g'c‘(;)ar dldng:%t %%H?(eiﬂﬂ'r g’ag%tdl%ﬁl (ﬂt liﬁ%@t@ Ifés(,ir g:tot (%s vi ew of
an optlcal dat a .recor medi um_ of |rst I A5 o the

present i e % i dq'sngllﬁ §°F?°§r‘?d:e|?l d‘gd f@%g%;%ds?e%g% ona \Pgé’lv?&q‘

mai n

a central hole la in its central portion as shown in FIG. 2.
Further, the method for manufacturing the transparent
substrate 1 belongs to the conventional arts and does not
constitute the essential points in the present invention,
and the explanation thereof has been omitted.

The pre-formatted pattern 2 includes a beam guiding
groove which allows laser beam for recording and reproducing
to follow the recording tracks. In the example shown in
FIG.1 and FIG.2, the beam guiding groove 2a is spirally or
concentrially formed with a common center. A pre-pits 2b
including address pits, clock pits, and the like are formed
along the guide groove 2a. When the pre-pit 2b is formed on
the same track as the guide groove 2a, the guide groéve 2a
and the pre-pit 2b having their own depths different from
each other are formed in order to optically distinguish two
of them. When the pre-pit is formed between the neighboring
guide grooves 2a, both of the guide groove and the pre-pit
having the same depth can be formed. Further, a wabbling
pit, instead of the guide groove 2a, may be formed along the

recorded tracks for a beam guiding portion.

14



part of an optical data recording nediumof the second enbodinment

accordlng to the present I nventi on. FIG 4 is an enlarged cross
sectional view of a main part of an optical data recordi ng nmedi um of the
third enbodinent according to the present invention. FIG5 is

an enl arged cr ®he sath megordieng pbriion 3 cpar bepffoamedpbyc£ildding a
recording mediumof the fourth enbodinment according to the present

i nventi ondye matelrli®@l6 changingp abisewbed dight! ensrgyatiatoeheadti ng medi um
of the fifth enbodi nent according to the present invention. FIG7 is

an enl ar geflety9SS ofC &l heAd-modRWrebod ditigh mateiriiadl atn lepisitc parddladly
recordi ng nedi-um of the sixth embodi nent according to the present

| venti ongontainiblgCeliel y2 WaRWrian! iaRANAG BBRvELIARGLHED prei OCesses
of an OptIC dRE A o ecor ng medrum of the sixt I ment according to
the prese I nyent,j on FIG9 is a flowhart shomnng t he processes for
form ng &% %ﬁﬁdpﬁ§tF§WbF ‘in an optical data recording nediumof the

first enbodi nent accordi ng to.the present invention. FIG 1Q0.i s an
enl arged cross ThecO¥&e 2 q%ﬁ%ﬂ“ﬁ§%¥ﬁ #1 the data recording Pof%lon

'3 includes, for example, a polymethyne dye, an anthraquinone
dye, a cyanine dye, a phthalocyanine dye, a naphthalocyanine
dye, a xanthene dye, an tryphenyl methane dye, a pyrylium
dye, an azulene dye, a metal-containing azo dye and the
like. The dye materials disclosed in U.S.Patent
No.4,996,089 may be used. A content of U.S.Patent
No.4,996,089 is incorporated herein by reference. Among
these, a dicarbocyanine derivative, a phthalocyanine
derivative, naphthalocyanine derivative and a cyanine
derivative may be particularly preferably used. Further,a
dye material with various'quenchers added,-such as an
aminium dye, the like may be also used. Furthermore, a
resin in which one or more dye materials selected from a
group of above—mehtioned dye materials have been dispersed
may be aiso used as a material for forming the data
recording portion 3. The resin material in which dye
materials can be dispersed includes acrylic resin, vinyl
resin, phenolic resin, fluoropolymer, silicone resin,

polyamine resin, cellulose resin and the like.
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part of an optical data recording mediumof the seventh embodi nment
appordlng‘to t'he present invention. FIG 11 is an enl arged perspective
view of the data recording nmedium of the seventh enbodi ment of the present
i nvention which shows the conceptional structure of the guide groove and

t he proj ecti ngTher ine¢hollr €ort fiermdng ther flate. recording perAipEDWill
DESCRI PTI ON OF THE PREFERRED ENMBODI MENT '

12 pe expliifielr ByeuksfgeritadonenFsGed shewsr as€dbwchaent bénthel | be
described below in detail wth reference to the drawings. First Enmbodi nent

An opt i Cabfgé%egagsglr gbgﬂi'ﬂﬁditﬁ@ Elfattahﬁef:b&a&ngeg‘e@diimnhnw bh be descri bed

based on _ . FFG'1 is an enlarged Cross sectional view of a

TP e TRl G470 BECURRanhe i, esbesieTet and
the transparent substitute. In FIG. 9, the steps S21-s24
can be used for forming the data recording portion. In the
first step (S21), the transparent substrate with a pre-
formatted pattern (REPRICA) are obtained by an injection
moldinj technique. In the second step(S22), a solution of
dye material selected among the group of dye materials
listed above, for example an ethylcellosolve solution of a
phthalocyanine dye, has been spin-coated on the surface
having a pre-formatted-pattern of the transparent substrate
to fill the dye materials in the recesses of pre-formatted
pattern 2. In order to effect the spin-coating, a spiner'
coating apparatus disclosed in U.S.Patent No. 5,199,988 can
be used. Thé content of U.S.Patent No. 5,199,988 is
incorporated herein by reference. WNext, the transparent
substrate is annealed at about 70 centigrade to evaporate
the solvent such as ethylcellosolve from the coated dye
material(S23). Then, the dye material on the land area 2c
between the recesses (grooves'Za and pre-pits 2b shown in
FIG.1l) are selectively removed to expose the surface of the

transparent substrate(S24). A method of selectively removing

the dye material stuck to the land area 2c is, after the
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the first enbodi ment. As shown in these draw ngs, the optical data
recordi ng nedi'um of the first enbodinent is conposed of a transparent
substrate 1 on one surface of which a pre-formatted pattern 2 is forned as
a fine irregular surface, a data recording portion 3 filled with a dye
materi al gblultdopr off ehendyedmaseirdail Aasabeehl eptinveoatedeondthei d on t he
data recording portion 3 and the exposed surface (land surface) of the

transpar egir¥dbet b¥ ¢ht thahwpatehite sidbirateqr ¢ongpin~coats a3 sodvent
protective layer 5 coated on the reflective |ayer. As the

LT anspar e e (ARr): a306nbiNCRelflobBlvinewn e’ BBlRentnustdbTorat es can

be used for e present 1nvention. For exanple, a transparent substrate

havi ng a ﬁggfg&%ﬁm@é%gﬁ%é”%%&%QiBitB r%h%ys%QfEEkﬁﬁEi%ﬁe”&bﬁh@%%t ggrylate

transpare | “such~as pol ycar bonate, pol ynet hy
DY a0 g 3P el R 1121y renidbe Tne' U RALEY a1 BEUC, 3o O Mo
frimuwit ht(’irllet r].%rrlxilf earrreead. d%.Ssi rae(%e%ru%.-tf ortrlrlaet td?{de ﬁlaag:te?:riglt ?.sa left only
’
in the grooves 2a and pre-pits 2b of the pre-formatted
pattern 2.

The reflective layer can be formed usiﬂg organic
materials having high reflectivity besides metal materials
such as aluminum, silver, copper, and the like, or metal
alloys containing the above-mentioned metal materials as
their main components. One example of the reflective layer
using organic materials is an assoéiated material formed by
spin-coating a di—CArbocyanine dye dispersed vinyl resin
solution on a transparent substrate 1 and heat-treatment(for
example, at 80 centigrade for 3 hours) of the substrate 1.
Among these reflective materials, aluminum is particularly
suitable because it is low-cost and has the results of
actual use in compact disks. When metals or metal alioy
materials are used for a reflective layer, the reflective
layer 4 can be formed by a method of making a film in vacuum
such as sputtering, vacuum evaporation, and the like. In

this case, a technique to enhance the reflectivity of those

metal reflective layers by forming films having different
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transparent ceram c disk such as a glass plate and the |ike can be used. A
transparent substrate 1 which a disk-1ike optical data recording medi um
(hereinafter, referred to as an optical disk) is conposed of, is fornmed as
a disk having a central hole la inits central portion as shown in FIG 2.
Further, tdensgtties Hyrmemms e tspatiger g turdepaa dnigh sdégteatef 1 bel ongs
to the conventional arts and does not constitute the essential points in

t he presenjadu(foL example j heroudd aneCi obriheiaothbavabaai eRambed.
The pre-formatted pattern 2 includes a beam guiding groove which allows

| aser beampf{prpd eg9Ldli ng and reproducing to follow the recording tracks.
In the exanple shown in FIG 1 and FIG 2, the beam gui ding groove 2a is

spirally or copc | f i o] -pits 2b
i ncl udi ng addr glgsgpp‘}{és&%‘?/%c% | sg,mélgn&ba?%e [ %&gggefé%r#e(gf&%ﬁ%%g t he
gui de groove 2a, Wen the pre-nit 2b is formed on .the s track as the
gui de grod%t%{‘ajt“ﬁes‘b‘f}?o%ggfb%% 'QZbrlﬁﬁdr?W$r%n$iY%3bfﬁ§%T ng their own
depths different from each other are forned in_order to optically
di sti ngui MR tIRPTIANIGRFOPRIELY clayer f7an ke fprmed JoY v ahethed "of
nei ghboring guide grooves 2a, both of the guide groove and the pre-pit
havi ng t henadlaing dbblms ciim vRcYwh neand R torganic \prdteckiveilayenseand of
t he gui de groove 2a, nay be fornmed al ong the
be formed by applying ultraviolet light to a light-curing
resin film spin-coated on the reflective layer 4.

The data recording medium according to the invention
may be in the form of a disc, a card or a tape. The disc
may be a single plate structure or a double side laminated
structure where two plates are stacked each other by an
adhesive . In the latter, for example, an external diameter
of the disc is preferably 120 = 0.3 mm. A thickness in a
clamp-ring area of the disc is preferably 1.14-1.50 mm. An
weight of the disc is preferably in the range of 14 to 20
grams. An average track-pitch is preferably in the range of
0.74 + 0.04pm.

Hereinafter, more concrete experimental examples
belonging to the first embodiment are described to make
effects of the present invention clear.

Example 1-(1)

An acrylic resin containing 20 weight% of a

phthalocyanine dye and 20 weight% of a cyanine respectively
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recorded tracks-for a beam guiding portion.

14 ' " The data recording portion 3 can be forned by filling a
dye material changi ng absorbed Iight energy into heat energy, or a
heat - node recording material at |east partially' containing the dye

mat eri al iditspeidsedatioy chee micnylded presin fwarsnastest teatfioann the data The dye .
mat eri al usable for the data recording portion 3 includes, for exanple, a

pol ymet hy reeciydindy putitilodd wn e predformattyehipattdym of @ht hal ocyani ne
dye, a napht hal ocyani ne dye, a xanthene dye, an tryphenyl nethane dye, a

pyryli Umrﬁl.ﬁncfﬂ) ERPMPate BiAn G FidY N9 A, 2y e weet f e qil- ke.
The dye terials disclosed in U S Patent No.4, 996,089 may be used. A

oo oAbl A AR e YA S Rl W L e
napht 2l OSKILA dhe e Y S LR P TE LY
as an polycarbonate substrate. And then the substrate was heated
at 80 centigrade for 3 hours to form an associated material
as a reflective layer. Finally, a UV-curing resin as a
protective layer was applied on the reflective layer to
finish a product of an optical daté recording medium.

The obtained optical data recording medium was loaded
into a drive system (an analyzer for CD-R: PULSE TECH
CORPORATION, DDU~-1000 : A=780nm) which conforms to the CD
Standard. When test data (random EFﬁ signals) were recorded
on the data recording medium and reproduced therefrom by the
drive system, excellent recording and reproducing
characteristics were obtained. The reflectivity of the
reproducing light measured not less than 65%.

Further, when a dye'material containing 20 weight% of a
phthalocyanine dye and a cyanine dye each dispersed in vinyl
resin, phenolic resin, fluoro resin, silicone resin,
polyamide resin, or cellulose resin instead of acrylic resin
is used, the same effect_was confirmed in the respective
cases.

Example 1-(2)
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am niumdye, the like may be also used. Furthernore, a resin in which one
or nore dye materials selected froma group of above-nentioned dye

mat eri al s have been dispersed nay be also used as a material for formng
the data recording portion 3. The resin material in which dye materials
can be di sper sad datal udedraing porntdeon was fprmedesisdingoldedyle ¢ resin,

f lruor opol ynmer, silicone resin, polyamne resin, cellulose resin and the

i ke. material of acrylic resin containing 20 weighlite afetahod for _
formng the data recording portion will be explained by using FIG9. FIG9

shows a f'%g%lﬁi 1 Sie Ry ahA 0yl dyldh @adM @ ilspaisdddP@He on
and an ir?t rmeéll[ g’?’gﬂyeer, whi ch V?A' Iclyf be} desgtre!]bed Iatler, on the the
transparent..s fitut.e | | . e daged for
formng t ecré’;ltq‘z: r]}éa &?’di ng%egl(??t ic(?yr?&ﬁr%ﬁ'otﬁtsg%% stepan(a%fl;, t he
transparent substrate with a pre- faornatte ttern P . bt ai ned
by an inj &9 ing, mediym é"ceﬁprﬂ 315’@ SaPS §8 g:g%%r?d%‘s?t g%%f%p%@zg‘“?éﬁﬁqi on of
dye material selected anong the group of dye naterials

example 1-(1).

When the obtained optical recording medium of the
present example was loaded into the drive system used in
Example 1-(1) to record test data (réndom EFM signals) and
reproduce it, excellent receding and reproducing
characteristics were obtained. The reflectivity of the
reproduction light from the medium measured not less than
65%.

| Example 1-(3)

A data recording portion was formed using a dye
material of acrylic resin containing 20 weight% of a
naphthalocyanine dye and a phthalocyanine dye each dispersed
in the acrylic resin.lOther condition for producing an
optical recording medium were the same as those in the
example 1-(1);

When the obtained optical recording medium of the
present example was loaded into the drive system used in
Example 1-(1) to record test data (random EFM signals) and
reproduce it, excellent recording and reproducing

characteristics were obtained. The reflectivity of the
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| i sted above, for exanple an ethylcellosolve solution of a phthal ocyani ne
dye, has been 'spin-coated on the surface having a pre-formatted-pattern of
the transparent substrate to fill the dye naterials in the recesses of
pre-formatted pattern 2. In order to effect the spin-coating, a spiner
coating appprodustdoncildght ifrot ShBamediuomedstgedosetcamsshéhaded. The
content of U S. Patent No. 5,199,988 is incorporated herein by reference.
Next, thegkgansparent substrate is annealed at about 70 centigrade to
evaporate the solvent such as ethylcellosolve fromthe coated dye
naterial(?;%h 1ghqu(4the dye material on the |land area 2c between the
recessgs grogbes 2a gnd pre-pits 2b showmn in FIG 1) are selectively
renoved to exp . a A S . . A net hod
of Serecti vel B R R (iR TR Ot g NP
after the 1 . t t he dye
material RXOMPLES éﬁﬂﬁ)c38t&6(3ﬁ Pf&Ee ?Eppgggdo%ntﬁgetggh%bgg n?BSubstrgte,
to spin-coat a sol vent . e 4

these examples except an associated material made from a

phthalocyanine dye dispersed vinyl resin solution was used
as the reflective layer.

When the obtained optical recording medium of the
present example was loaded into the drive system used in
Example 1-(1) to record test data (random EFM signals) and
reproduce it, excellent recording and reproducing
characteristics were obtained. The reflectivity of the
reproduction light from the medium measured not less than
65%.

Example 1-(5)

A data recording portion was formed on a polycarbonate
substrate having the pre-formatted pattern shown in FIGs.l
and 2 using an ethylcellosolve solution of a cyanine dye
having its main absorption in the region of wavelength of
650 nm to 750 nm. Next, a reflectiVe layer was formed by
‘sputtering aluminum on the surface having the pre-formatted
pattern'of the polycérbonate substrate. Finally, an optical
data recording medium was completed by applying a protective

layer of a UV-curing resin on the aluminum reflective layer.
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such as water, alcohol, cellosolve or the solvent used for the dye
material solution on the surface of the forned dye layer, and to
selectively renove the dye naterial stuck to the land area. As a result,
the dye material is left only in the grooves 2a and pre-pits 2b of the
pre-formatted When ethee Dbtained Tpk a1 esgdors iny arediam mef fahered usi ng
organic materials having high reflectivity besides netal materials such
as al um niphesenty esxanpipafas divhddi dritke ths deivd sy tdeny usEditiai ni ng t he
above-nentioned netal materials as their nmain conponents. One exanpl e of
the refl eqijafplayrr(1 HHEI L BH tedBidHt ! Grdrfic B9 gk yedid | al
formed by spi'n-coating a di-carbocyani ne dye di spersed vinyl resin

sol ution e 5g¥¥g t ﬁHEH t 5&ﬂ%( r exanple, at
80 centi g%ga(}%#%r gﬁﬁ{o'u;gs)s 0 tlﬁg I'geut’Jb% rad;g%;d l,rAer?gEng t leIIs reflective
material s, ;alum.numis. particul grly. suitahlle b use. if, 1S cost and
has the recsttﬂr[%Ctogrlsat@t hIYSe ?q?]t%]ﬁ}ﬁ)cg‘ct aﬁ}es I&e%‘ﬁﬁyal%f %?ret al all oy
materials are used for a reflective layer, the reflective _ |ayer 4 can be
for med by EPRRAGRRF AR daighiy LE9m Yhe Merium Reasiied, ook A4 HRAR vacuum
evaporation, and the like. In this case; a technique to enhance the

reflectivi@3®-of those netal reflective layers by formng films having
di fferent

Example 1-(6)

A data recording portion was formed using an
ethylcellosolve solution of a phthalocyaniﬁe dye showing its
main absorption in the region of wavelength of 650 nm to 750
nm. Other condition for producing an optical recording
medium were the same as those in the example 1-(5).

When the obtained optical recording medium of the
present example was loaded into the drive systém used in
Example 1-(1) to record test data (random EFM signals) and
reproduce it, excellent recording and reproducing
characteristics were obtained. The reflectivity of the
reproduction light from the medium measured not less than
65%.

Example 1-(7)

A data recording portion was formed using an
ethylcellosolve solution of a mixture of a cyanine dye and a
phthalocyanine dye showing its main absorption in the region

of wavelength of 650 nm to 750 nm. Other conditions for
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17 densities by nmeans of sputtering under a high degree of
vacuun{for exanple, around 10[err] Torr) in the vacuum chanmber can be
used. A protective layer 5 can be formed using inorganic naterials.
such as light-curing resins and the Iike. An inorganic protective |ayer

can be forpeediying @i hopt déal neéconding need dunawene) thadsame oagathose
protective |layer can be forned by applying ultraviolet light to a

i ght-curigpg tngséﬁaﬁbig1§§ip;pg?;ed on the reflective |ayer 4. The
data recordi ng nmedi um according to the invention my be in the formof a

disc, a card oryRef aPke JBEafhéd ?Aggerzcéétf feé'f‘&iﬁgplhé&fuﬁtif'c{:ﬂée or a

double side lamnated structure wo plates”are stacked each other

oo Wfepatf, ShBRb L fhe oS0 TRYE, o8 SHGE eChTRAER 481 L1
e o e Rhel 8T FOLY) L3 o800 s aa! ke B Bk Fa P Sk 201
the range g;produce it, excellent recording and reproducing
characteristics were obtained. The reflectivity of the
reproduction light from the medium measured not less than

65%.

Example 1-(8)

| A data recording portion was formed using an

ethylcellosolve solution of a polymethyne dye showing its

main absorption in the region of wavelength of 650 nm to 750
nm. Other conditions for producing an optical recording
medium were the same as those in the example of 1-(5).

When the obtained optical recording medium of the
present example was loaded into the drive system used in
Example 1-(1) to record test data (random EFM signals) and

- reproduce it, excellent recording and reproducing
characteristics were obtained. The reflectivity of thé
reproduction light from the medium measured not less than
65%.

Example 1-(9)
A data recording portion was formed on using an

ethylcellosolve solution of a polycarbonate substrate having
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0.74 [err] 0.04[err]m Herei nafter, nore concrete experinental
exanpl es ‘belonging to the first enbodi nent are described to nake effects
of the present invention clear. Exanple 1-(1) An acrylic resin
contai ning 20 wei ght% of a phthal ocyanine dye and 20 wei ght % of a cyani ne
respecti vetje pre-formatted pattern shown in E8Gs.l and 2dusprgsad in the
acrylic resin was used to formthe data recording portion on a

pre-formatépgdn PRkt &ya Hévﬁngpﬂtycﬁébﬂnabﬁoﬁﬁ@iéﬁaiﬁ gheWwregiloffl 68. 1 and. 2.

Next, a di-" carbocyani ne dye di spersed V|ny resin solution was spin-
coated on e, ha g e r tt p rbonate
substrate. %%?%iaﬁé@ﬁ g ZE s?@a?é 3%2 eate eQ@ %ofﬁg%?%g$gﬁe9%%gfs hour s

ﬁﬁﬂﬁwﬁﬁyﬁé%ﬁﬁﬁwe%¥5%#Mwﬁﬂﬁ

f | The d |
G oot BE et Eeu 0ot BafB ok “tRE 8fyéinonate SuBsERAEL]CY OPH! O

Finally, an optical data recording medium was completed by
applying a protective layer of a UV-curing resin_on the
aluminum reflective layer.

An optical recording medium of the present experimental
example was loaded into a drive system using a laser beam of
a wavelength of 650 nm as its recording and reproducing
light. When a test data were recorded in the medium and
reproduced therefrom, excellent recording and reproducing
characteristics were.obtained.

Example 1-(10)

A data recording portion was formed using an
ethylcellosolve solution of a phthalocyanine dye showing its
main absorption in the region of wavelength of 550 nm to 650
nm. Other condition for producing an optical recording
medium were the same as those in the example 1-5.

An optical recording medium of the present experimental
example was loaded into a drive system having a 650 nm laser
beam for recording and reproducing. When test data were
recorded on the medium and reproduced therefrom, excellent

recording and reproducing characteristics were obtained.
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into a drive system (an analyzer for CD-R PULSE TECH CORPORATI ON,

DDU- 1000 :" [erf] =780nnm) which conforns to the CD Standard. Wen test data
(random EFM si gnal s) were recorded on the data recordi ng nedi um and
reproduced therefrom by the drive system excellent recording and

repr oduci ngxampbe atte1ipti cs were obtained. The reflectivity of the
reproduci ng |ight neasured not |ess than 65% Furt her, when a dye

mat eri al cont ai §i 48t 2 Ore8bBRLfG OpoPL iGNt Higs OLyARedeusiggaad a cyani ne dye
each dispersed in vinyl resin, phenolic resin, fluoro resin, silicone

resin, poég%iﬂ?#@ééi‘veoéofﬂzi&ﬁoéf 56SYaninet&pd Lhqagrylic resin is

used, the s ect was confirned in the respective cases. Exanple
por £1on wEETRPHRGYIRING 46 ebowing, 19F mpia abroretied ST A TERLEEE
wel ght % of .2 L DSBILAGLRCYRMEE %8 658 2" OEndY CcSaqhe foRReEsRY TN the
producing an optical recording medium were the same as those
in the example of 1-(5).

An optical recording medium of the present experimental
example was loaded into a drive system having a 650 nm laser
beam for recording and reproducing. When test data were
recorded on the medium and reproduced therefrom, excellent
recording and reproducing characteristics were obtained.
Example 1-(12)

A data recording portion was formed using an
ethylcellosolvé solution of a polymethyne dye showiﬁg its
main absorption in the region of wavelength of 550 nm to 650
nm. Other conditions for producing an optical recording
medium were the same as those in the example of 1-(5).

When an opﬁical recording medium of the preéent
experimental example was loaded into a drive system having a
650 nm laser beam for recording and reproducing. When test
data were recorded on the medium and reproduced therefrom,

excellent recording and reproducing characteristics were

obtained.
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acrylic resin. O her conditions to produce an optical recording nedium
were the sanme ‘as those in the experinental exanple 1-(1). When t he
obt ai ned optical recording nediumof the present exanple was |oaded into
the drive systemused in Exanple 1-(1) to record test data (random EFM
signal s) geé¢ondePmdddiment, excellent receding and reproducing
characteristics were obtained. The reflectivity of the reproduction |ight

fromt _he_ medi UW@%@. Rita eeTorddhg GRtbiurEoIl setond) embodimentat a
recording portion was forned using a dye material of acrylic resin

cont ai ni ng,;3q YRI Yu¥Ghhed HARRUN A FEAD Ne Fave 1S &m@rﬂdxg@ﬁani ne dye

gafrcg:nggzsginln the acrylictresin. G her condition for producing an

?/ﬁen the &% gﬁ.[%:nté\g} \Qﬁ'reeg'or w‘?_é neélﬁ)r#(?%?hg&%r ste]%?t&qugﬁr:palle(%s

(1 andom ERCSHGHAS s i R, 849nd SRRSIHIRIS -cc AT RS hd T S duci ng

characteristics were obtained. The reflectjvit f the .

20 drawing, the optical data recording ﬁgéium 1s characterized
by an undercoat layer 6 formed on the surface having a pre-
formatted pattern of a transparent substrate 1. A data
recording portion 3 was formed by filling a dye material in
the grooves 2a and pre-pits 2b of the pre-formatted pattern
2 formed on the'surface of the undercoat layer 6. A
reflective layer was formed on the data recording portion 3
and on the exposed surface of the undercoat layer between
neighboring data recording portions 3. A protective layer 5
was coated on the reflective layer 4.

The undercoat layer 6 is formed to improve the adhesion
of the data recording portion 3 to the transparent substrate
1 and recording sensitivity, and to protect the data
recording portion 3. The undercoat layer 6 is formed using
the hydrophilic resins of, for example, polyvinyl alcohol,
-polyethylene oxide, polyacrylic acid, polystylene-sodium-
sulfonic acid, polyvinyl pyrolydone, polyméthacrylic acid,

_ polypropylene glycol, methyl cellulose, polyvinyl nitrate,

and the like. The undercoat layer 6 is formed by spin-

coating a water solution of hydrophilic resins on the
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reproduction light fromthe medi um neasured not |ess than 65% Exanple
1-(4) *  Optical data recording nedia corresponding to the exanples

1-(1) to 1-(3) were produced in the same way in these exanpl es except an
associ ated material nade froma phthal ocyani ne dye dispersed vinyl resin

sol uti on wag fiaeRd hadd ridh & Heefrestfiormatayel pattern \Bhaf tifie obt ai ned opti cal
recordi ng nediumof the present exanple was | oaded into the drive system

used in g‘arjen(tl)sdﬂist&%ﬁq lest data (random EFM si-gnal s) and
reproduce 1t, | ent recording and reproducing characteristics were

obt ai ned. Th f I
e Tid tﬁﬁfgnéeégé;o 1‘@(& q B qg}éﬂfﬂrblérﬁf‘tnf AR AL U iy

neasrred not | ess data recordlng portion
shoun | 1 st ¥Ry o éﬁsi% E?e BRI ATl T Pre dye

resistivity because it is composed of the hydrophilic resin.
Accordingly the undercoat layer 6 is desirable to improve
its water-proofing and heat resistivity by being subjected
to a curing treatment or a crystallization treatment. To
put it concretely, aftef a film of an undercoat layer 6 is
formed using a hydrophilic polymer water solution with a
curing agent added, the film is subjected to a curing
treatment by irradiation of light or heating, or an

~undercoat layer 6 without any curing agent is heated to be
crystallized. For example, when the material of polyvinyl
alcohol is used as a hydrophilic polymer, the polyvinyl
alcohol is changed into a denaturalized polyvinyl alcohol.

Compared with the crystallization treatment, the curing
treatment is desirable because the heating does not have
adverse effects on the transparent substrate 1 and the
curing treatment has better work efficiency. When curing
treatment is required, any of the following concrete methods
may be chosen.
1. Treatment of the dye surface by adding aﬁmonium

dichromate as a curing agent and simultaneous subjection of
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having its main absorption in the region of wavelength of 650 nmto 750
nm Next, a reflective |layer was forned by sputtering alum numon the
surface having the pre-formatted pattern of the polycarbonate substrate.
Finally, an optical data recording mediumwas conpleted by applying a
prot ecti van |lupdarasfaty layexuré rip aamting reaet ign b vimnagiadcing avitdyer .

21 When the obtained optical recording nmediumof the present

exanpl e waedatadideyl liight tdfteldr ithe ayrieamaosedayer Bxdagvingl Helen tmadeecor d
test data (random EFM signals) and reproduce it, excellent recording and

reproduci ng clpr axddEinidn OF Wi Gndyqinied cuEing" eideard, idy edanigliee,
reproduction light fromthe nmedi um neasured not | ess than 65% Exanpl e

1-(6) of RdiHier | SV N AR, WakrGuiBd 2¥ddhidm, &Ly, cel | osol ve
solution of a phthalocyanlne dye shomnng its 'main absorptlon in the region

of wavel ength | r?érpﬁ%% ) % 48 1§yher condition for producing an

optical recor
3. Acetalization formation with aldehydes

4. Aldehyde formation of hydroxyl group

5. Addition of activated vinyl compound

6. Etherification with epoxide compound

7. Reaction of dicarboxylic acid with acid catalyst

8. Addition of succinic acid and sulfuric acid

9. Addition of triethylene glycol and methyl acrylate
acid

10. Blending of polyacrylic acid and methyl vinyl
ether-maleic acid copolymer

With regafd to materials of a transparent substrate 1,
a data recording portion 3, a reflective layer 4, and a
protective layer 5, the same material may be used in the
first embodiment, and their explanation is omitted here to
avoid repetition.

Various kinds of optical data recording media according
to the second embodiment were produced using various dye
materials as used in the first embodiment for a data
recording portion and using various materials as used in the

first embodiment for reflective layers. They were loaded in
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medi um were the sane as those in the exanple 1-(5). When t he obtai ned
optical recording nediumof the present exanple was |oaded into the drive
systemused in Exanple 1-(1) to record test data (random EFM si gnhal s) and
reproduce it, excellent recording and reproducing characteristics were

obt ai ned. thhedmahbesws¢emy usedhan ﬁbﬁrép gmboddmenty o FOPHFOTIIMA m
neasured not |less than 65% Exanple 1- (7) A data recording portion
was f or medoughegcan Standprdel | ttheny ¢esdl datan (afandom EMAsd.gnRls )cye@riene dye
and a phthal ocyanine dye showing its main absorption in the region of
wavel engt hebrded om tthesel mediaCahd repididuceds therefrom, excellent

22 produci ng an optical recording nediumwere the sane as those in

the examphecpirdliy )and re ro%@ln@‘%lﬁ%t@qéﬂlbscﬁeﬂeemlﬁﬁamﬁdi um of
the present exanpl e was oaded Into the drive systemused in Exanple

1-(1) t0 15008 s 0! AakhA TUBTINS PRASH Hedia. The

reflectivities of the reproducing light measured not less

" than 65%.

Third Embodiment

An optical data recording medium according to a third
embodiment will be explained based on FIG.4 FIG.4 is an
enlarged cross éectional view of a main part of an optical
data recording medium of the third embodiment. As clearly
seen in the drawing, the optical data recofding medium of
the third embodiment is characterized in that a reflective
layer 4 was laid through an intermediaté layer 7 on the
surface of a data recording portion 3 which was formed by
filling a dye in a pre-formatted pattern and on the exposed
surface between the neighboring data recording portions 3 of
a transparent substrate 1. A protective layer 5 was coated
on the reflective layer 4.

The intermediate layer 7 is formed to improve the “
adhesion of the data recording portion 3 to the'reflective
layer 4 and recording sensitivity, and to protect the data .

recording portion 3 using the same kind of hydrophilic resin
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reproduce it, excellent recording and reproducing characteristics were
obtained.” The reflectivity of the reproduction light fromthe nmedi um
nmeasured not | ess than 65% Exanple 1-(8) .A data recording portion
was formed using an ethylcellosolve solution of a polynmethyne dye show ng
its mainasbdivepuindericoathdayegi 6noff they slesopdh embogiment-t FIES0 nm

O her conditions for producing an optical recording nediumwere the sane
as those method €oanformingl the) intermeddiate tllayexbtdiliedeotescaiibegtor di ng
medi um of the present exanple was | oaded into the drive systemused in

Exanpl e lpylhslifg 99@.0 trestFridalyy hanevepsF¥25-328 showndhe gpfcedisee it
excel l ent fecordi'ng and reproducing characteristics were obtained. The

reflectivi I ' sl s gt t '
o %fgnx%{lglgl o Uhtelrna @l el ¢ he ViU BIRASUP G aihd ess

than 65% EXx ata recCording portion was fornmed on using

an ethyl g8ld RN 1% c> Yeblin*Buth A P YA HARIBHIITEA)® 117 Wrih-
coated on the land portioﬁ 2c of the transparent substrate
and the data recording portion 3 which has been formed in
the steps S21-24, as described above, in FIG.9(S25). The
spin-coated intermediate layer 7 is also desirable to be
subjected to a curing treatment or a crystallization
treatment in order to improve the water proofing and the
heat resistivity(S26). The curing treatment and the
crystallization treatment can be carried out by one of the
methods described in the second embodiment. Then, in step
S27, the transparent substrate 1 is annealed to evaporate'
water from the coated intermediate layér. Finally, residuals
on the intermediate layer such as curing agent are removed
by sbin-coating water on the surface of the intermediate
layer(S28).

With regard to materials and process for forming of a

tranégarent substrate 1, a data recording pbrtion 3, a
reflective layer 4, and a protective layer 5, the same as

those of the first embodiment may be used, and their

explanation is omitted here to avoid repetition.
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the pre-formatted pattern shown in FIGs.1 and 2 using a cyanine dye having
its main absorption in the region of wavelength of 550 nmto 650 nm

Next, a reflective layer was forned by sputtering alum numon the surface
having the pre-formatted pattern of the polycarbonate substrate. Finally,
an optical dat avariousli kinds dofinopicabnipata ededgrdingl wediaaapcordihgve

| ayer of a UV-curing resin on the alumnumreflective |ayer. An

optical reg®rehaotheed UsmboddihenPrweeet pesfecedensdhg exaiiphs dpe | oaded
into a drive systemusing a | aser beamof a wavelength of 650 nmas its

recordi ng pifer£R1HJNE1 Afed! i8Nt VEERASE ERBOA PMEALB6S A€8QtHed in the
medi um and reproduced therefrom excellent recording and reproduci ng

char act er'fé¢g§%g§§§g§%fgﬁegn? HEIBRE datdfiol as uée?aiﬁpﬁﬁﬁaﬂkgﬂ

portion was 050l ve sol uft on ocyani ne
650 - COMROSARE( F%ﬁsféfiﬁ?ﬁaﬁ%. Je¥ahE ot Tadrer BHER EFAD mRRHRum ver e
ho pr escrfeRS pLoRdRh B TS aNEHES (BESFERACHS PR B0 aCRR| EEE st o havi ng &
650 nn]lasgébodlment, conforming to the CD Standard. When test data
were recorded in the media and reproduced therefrom,
excellent recording and reproducing characteristics were
obtained in the respective media. The reflectivity of the
reproducing light measured not less than 65%.

Further, when an undercoat layer as described in the
second embodiment was formed on the surface having a pre-
formatted pattern of the transparent substrate 1, and at the
same time an intermediate layer 7 was formed on the surface
of the data recording portion 3 and the undercoat layer
exposed between the neighboring data recording portions, it

was confirmed to have excellent recording and reproducing

characteristics.

Fourth Embodiment

An optical data recording medium according to a fourth
embodiment is explained based on FIG.5. FIG.5 is an
enlarged cross sectional view of a main part of an optical

data recording medium according to the fourth embodiment. As
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beam for recording and reproducing. Wen test data were recorded on the
medi um and reproduced therefrom excellent recording and reproducing
characteristics were obtained. 24

Exanpl e 1-(11) A data recording portion was fornmed using an

ethyl cel | cleardyssleen dm ¢headrpwinge dhe aptigalpdafa seFardi®ddye show ng
its main absorption in the region of wavelength of 550 nmto 650 nm C her
condi ti onfelldiam Aso¢haragtarized dal thatoadiprdneedi dayesr 8 tise appidess
those in the exanple of 1-(5). An optical recording nmedi um of the

present eppeiinde BudfaceX dtPlae patdctdird layey 3.drive system having a 650
nm | aser beam for recording and reproduci ng. Wen test data were recorded

on the nedium o s i d
T PRI Ay R e g T Rl s SRR 19 2 ata

reproduci ng characteristics . Exampl e

Lgfggi 23 %&%@%ﬁ.ﬁ%ﬁn&%{lﬁqﬂ? A% Pl a18 WO S e Yt dh ! @
materials. With regard to materials and process for forming
of a transparent substrate 1, a data recording portion 3, a
reflective layer 4, and a protective layer 5, the same as
those of the first embodiment may be used, and their
explanation is omitted here to avoid repetition.

These optical data recording media according to the
fourth embodiment were loaded into the drive system
conforﬁing to the CD Standard, used in the first embodiment.
When test data were recorded on the media and reproduced
therefrom, excellent recording and reproducing
characteristics were obtained. Further, Although in this
embodiment (FIG.5) a printed layer was formed on the optical
data recording medium accqrding t6 the first
embodiment (FIG.1), the printed layer was formed on an
optical data recording medium according to the second
embodimentland the third embodiment respectively. 1In
respective media with the printed layer, the same excellent

performance in terms of recording and reproducing as those

without the printed layer was obtained.
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mai n absorption in the region of wavel ength of 550 nmto 650 nm her
condi tions for® producing an optical recording nediumwere the sane as
those in the exanple of 1-(5). When an optical recording nmedi um of
the present experinental exanple was |oaded into a drive system having a
650 nm | agdifthe @mbbdimeador di ng and reproduci ng. Wien test data were
recorded on the nedium and reproduced therefrom excellent recordi ng and
reproduci ng chanaeiperiicaili datee recoxdimgnaedium according to a fifth

25 Second Enbodi nent An optical data recording nediumof a

second engfiBMentild dxp1daned bgdmord FaE.f8.G FIGIEGLD iss pdrarenl ar ged
cross sectional view of a main part of the optical data recording nedi um

o L1 S, BT M SeatieuOn i O 0 e

surface h%ﬂﬁgﬁfﬁé%g%' As clearly seen in the drawing, the optical
recording medium according to the present embodiment is
characterized by an optical data recording medium having a
data recording area divided into a ROM area lla and a
writable area 11b, or a so-called partial ROM type optical
data recording'medium to which the present invention is
applied.

A pre-formatted pattern composed of read-only data
signals with a beam guiding portion and a header portion in
the form of pre-pit is formed in the ROM area 1lla. On the
other hand, a pre-formatted pattern composed of a beam
guiding portion and a header portion only is formed in the
writable area, énd an unrecorded portion between the header
portions arrangéd at a certain distance is defined as a
writable area for data.

Further, the writable area 11b can be construcfed in
the same way as the optical data recording medium according
to the first embodiment, the second embodiment, or the third

embodiment. Also, a printed layer can be formed on the

outside surface of a protective layer as shown in FIG.5.
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formatted pattern of a transparent substrate 1. A data recording portion 3
was fornmed by filling a dye material in the grooves 2a and pre-pits 2b of
the pre-formatted pattern 2 forned on the surface of the undercoat |ayer
6. A reflective layer was fornmed on the data recording portion 3 and on

the exposed sufiage reyalride tonhatesdialsapnd process ool doumiingy afataa
recording portions 3. A protective layer 5 was coated on the reflective

layer 4. transg’éfi%n%n%%méﬁaﬂeamr b datdf YeBREtding Poraer 3 adhesi on  of
the data recor |ng portion 3 to the transparent substrate 1 and recording

sensi ti vity R,% A5 3%%5 h%glgd%t %rcft%‘%ﬁ@’é’ildw:t 0N the Hamengder coat

| ayer 6 i8S orne usin rophitli c resins of for exanpl e, pol yvinyl

Ul foni ¢ S008E L’qyg&“eﬁ%&ra@%dé%ﬂ? oradis R, S FHO T ene
olyool, et celul e, Rl QU Vit ke SO Lk, e undercont
on the The writable area 11b ofzgie optical data recording
medium according to the fifth embodiment was confirmed to
have the same excellent‘recqrding and reproducing
charécteristics as the above-mentioned embodiment;. Further,
the ROM area lla was confirmed to have excellent reproducing

characteristics when used on a drive system conforming to

the CD Standard.

Sixth Embodiment

An optical data recording medium according to a sixth
embodiment is explained based on FIG.7 through FIG.8. FIG.7
is a cross sectional view of the optical data recording
medium according to the sixth embodiment, and FIG.8 is
flowchart of manufacturing processes for the optical_
recording medium according to the sixth embodiment. As shown
in FIG.7, the optical data recording medium according to the
sixth embodiment is characterized in that a side wall 76 of
a groove 2a and a side wall 70 of a pre-pit 2b are connected
with a land surface 72 of land area 2c by a curved surfaces

78 and 74 respectively.
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surface having the pre-formatted pattern 2 of the transparent substrate 1.
The undertoat layer 6 is insufficient in water-proofing (noisture
resistivity, noisture perneability) and heat resistivity because it is
conposed of the hydrophilic resin. Accordingly the undercoat |ayer 6 is
desirable to i Wy @hown tin FaGR!1-,pFIE.i3ng FI& dheand FJiGt5,vithe wptisialy
subjected to a curing treatnent or a crystallization treatnent. To put it

concr et el Yataf rRicordingmid it Wederdialg ey ahed fixrst ahmeaglsitig a
hydrophi lic pol ymer water solution with a curing agent added, the filmis

subj ect ed flfigft@l @g{ﬂﬁéﬁ@%@@ HourndarddidtveerPftHd Yilidy JiRAve1®Ba Or an

under coat yer out any curing agént is heated to be <crystallized.
For XD o WIS T A oy WOy Bl (e ane e
Curing "t AR R TR anehs Bt WHE Y AparseRBd nave  adver se
effects on the transparent, substrate 1 and the curing treatnent has better
wor k ef f | SlOMEMEr Avtdie QRtital datd ReReLLiNgG: MG i 1ng &% dilt%wi ng
concrete nmethods may be chosen. 1. Treatnment of the dye surface by
addi ng amsdmithmendiostimend: dsastrusiuned &g rtthagheaghnhaundasis hafmj@cti on
o curved surface as shown in FIG.7 in order to decrease

interference between the light reflected from the land

surface and the bottom 75. In accordance with the structure

of the pre-formatted pattern where the side walls of

recesses like grooves 2a and pre-pits 2b are connected with

the respective land surfaces by curved surfaces, a

reflectivity of not less than 65% with iaser beam for

reproduction can be easily obtained. Further, in this

embodiment, the dye material was filled not only in the

recesses including the groove 2a and the pre;pit 2b, but

also placed as a thin data recording layer 80 between the

substrate 1 and reflective layer 4. However, the structure

of the optical recording media described in the first to

fifth embodiments where the dye material existed only in the

recesses of the pre-formatted pattern may be applied to the

present embodiment as shown in FIG.7.

As a ratio b/a of a width b of the land area 2c to a

distance a between the neighboring bottom surfaces 75 of two
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27 an undercoat layer 6 to curing reaction by irradiating with
reacting 1ight” after the undercoat |ayer 6 having been made 2.
Addi tion of an inorganic curing agent, for exanple, of copper, boron,
aluminum titanium zirconium tin, vanadium chrone, and the |ike

3. Acet al il4aidsorin ahentpres furmattede patdern becomesAlsisididsr f drireits on of
hydr oxyl group 5. Addition of activated vinyl conpound 6.

Et herifi cdsdradlle) tep bt s fficient relaiotaivialy Jdiduwedveeyl i ¢ aci d
with acid catalyst 8. Addition of succinic acid and sulfuric acid

O, Addi i Qheh did GRS Yok Wr AubaIPY 1 AGUM Pl errt 10.
0 I

Bl endi ng polyacrylic acid and nethyl vinyl ether-maleic acid copolyner

U 98 g Sl YA VS Gpscart i T ecordino

- recording medium according to the sixth embodiment is shown

in the flowchart of FIG.8. |
In the first stage(Sl), a glass disk is cleaned by an

appropriate solvent or other method. Then, a silane solution
as an adhesive accelerator and a photoresist are spin-coated
respectively on the glass disk(S2,S3). 1In the fourth stage
(S4), the glass disk is prebaked and then the glass disk
with photoresisf is exposed to a laser beam in accordance
with a certain pre-formatted pattern thereon(S5:cutting).
After developing the exposed glass disk(S6), it is subjeéted
to the first bake treatment(S7) which is one process used in
a conventional technique for manufacturing the transparent
substrate. Then, in the second bake treatment (S8), the
grass disk is heated over the glass transition temperature
of the photo-resist to deform the pre-formatted pattern
developed in the stage S6. This deformation by the heating
provides the specific structure of the photoresist where a
boundary between the guide groove 2a and the land areal2c

and a boundary between the pre-pit 2b and the land area 2c

are in the form of curved surfaces. After this stage (S8),
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protective layer 5, the sanme material nmay be used in the first enbodi nent,
and their “explanation is omtted here to avoid repetition. Var i ous
ki nds of optical data recording nedia according to the second enbodi nent
wer e produced using various dye nmaterials as used in the first enbodi nent
for a dat ahe emmubmgiqnal iprocesseaessiasyy showmnun EBIGE asteps BP2B30) t he
first enbodi ment for reflective |ayers. They were | oaded in

28 ard@dlr el Ot efor Weadind) dihopticdl eldidireytnd o fmsdiumg  to
The CD Standard. Wen test data (random EMFsignals) were recorded on these

medi a and reDr%&%ﬁl‘%ﬁ‘a’lﬂc{éﬁH FREHdHY mé Pk HItbrAlthd &Y e ng

characteristics were obtained in the respective data recordi ng opti cal

oo TR AL AR el A AAREY ot it T S Mo ding

to a thlr%a and the land area 2c and the boundary between the pre-pit

2b and the land area 2c both of which have a curved surface
can reduce the interference of light at the boundary between
the bottom surface of the pre-formatted pattern 2 and the
land area 2c of the transparent substrate 1 compared with
the boundaries of a sharp edge. Consequently, even if the
material having a less reflectivity than pure silver are
used to form a reflective lafer 4, the reflectivity of pot

less than 65%.

Seventh Embodiment

An pptical data recording medium according to a seventh
embodiment is explained based on FIGs.10 and 11. FIG.1l0 is
a cross sectional view of a main part of the optical data '
recording medium according to the seventh embodiment. As
shown in FIG.10, the optical data recording medium is |
characterized in that a portion 2d cortesponding to one edge
(left side edge iﬁ FIG.10) of the land area 2c is projected
from the land surface in the thickness direction of the
transparent substrate. The portion 2d also corresponds to a

boundary between the side wall 70 (left side wall in FIG.
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enbodi mrent w Il be explained based on FIG4 FIG4 is an enlarged cross
sectional ‘view of a main part of an optical data recording nmediumof the
third enmbodinent. As clearly seen in the drawing, the optical data
recording nmediumof the third enbodinment is characterized in that a
reflectivao) aferthe wre-mitd 2thrandyfa sunfiace e ithe landare2a he

surface of a data recording portion 3 which was fornmed by filling a dye in
a pre-formyr@ pattern and on the exposed surface between the nei ghboring
data recording portions 3 of a transparent substrate 1. A protective |ayer

5 was coated qidhg rf agf%ﬁ@eﬂﬁmfaﬂ-view shobfithd Y RdhHtuteyst 7 s

formed to i nprove the esion of the data recordi'ng portion 3 to the
reflectiv

recordi ng%&)elr f&ﬁg':ldei %%%ee%q;@ma%?&t doj\f/é%tzl&%‘%ﬁtﬂ&i ?’scfcréf ‘e dat 2

2 o AP TAT HAEISAGad Se i EERY Sf U e e 7ot od
embodiment. In FIG. 11, the pre-pits 2b and the dye
material 3 are not shown for the porpose of simply
explaining the structural relationship between the
projecting portion 2d and the guide groove 2a. The
projecting portion 2d is formed on the left side edge of the
land portion 2c and extends linearly along the groove 2a.

Although, as shown in FIG.1, FIG.3, FIG.4, and FIG.5,

the optical data recording media according to the first
through the fifth embodiments have a flat surface of the
land portion 2c , the optical data recording medium
according to the seventh embodiment has the linear projected
portion 2d from the land surface in the direction of the
thickness of the transparent substrate 1 at the boundary
between the recess (groove 2a, pre-pit 2b) and the land
portion 2c. Also, in the case of the seventh embodiment, it
is preferred that the ratio b/a of a width b of the land
area (without the area of the projecting portion 2d) to a
distance a between the bottoms of neighboring pre-pits 2b in

the pre-formatted pattern is not more than 90%.
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by using FIG9 In FIG 9, the steps S25-S28 show the process for formng
the intermediate |ayer. A water solution of the hydrophilic resin such as
pol yvi nyl al cohol (PVA) is spin- coated on the |and portion 2c of the
transparent substrate and the data recording portion 3 which has been
formed in the Theplisdr 2drojsctiedcpobbiionbddecannbe| Boepedshy The
spin-coated internediate layer 7 is also desirable to be subjected to a

curing treapseihgothe moydingl diatand rémeaingnthentpanspatentnprove the
wat er proofing and the heat resistivity(S26). The curing treatnent and the

crystal | i zggbotratEarrsmt tﬁén_sbsmféf riRUtREt sB¥pOSEL OShbwR iAEFEGUS
described in the second enbodi nent. Then, in step S27, the transparent

substrate Jel.srApREaLE8ihwEYaPRIELEed "PhED LhAALLCEOR! efle! SEaRPBE At e

| ayer. Fin y, residuals on t Internmedi ate | ayer such as curihg agent

[ayer ?E‘Sé)eghe%ﬁ? W@ﬁ"ﬁétﬁﬁﬁ“?%g La?%?gﬁeg %%%?%%%g%@?%iffﬁéﬁ?%éﬁé? a
, | “HrGLt . .
and o pr ot BRE| QERCE Stens “FHE Banitactur fpdcthe PRELERL FERRERMRTEN rmy e

used, and their explanation is omtted here to _avoid repetition.
medium according to the present embodiment has the same

steps shown in the sixth embodiment and FIG.8 except the
step of the second bake (S8) was not carried out.

The optical data recording medium according to the
present embodiment has thé linear projected portion in the
thickness direction of the transparent substrate formed at
the boundary between the recesses of pre-formatted pattern 2
and the land area 2c¢, and the interference of light is
reduced at the boundary. Consequently, even if the
reflective materials having 1éss reflectivity than pure -
silver is used to form a reflective layer 4, the
reflectivity of more than 65% can be obtained.

Further, the above-mentioned embodiments were explained
using disk-like recording media, but the essential points of
the present invention is not limited only to the disk-like
recording media, but can be applied to optical data
recording media of other forms such as card-like or tape-

like media.
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30 Various kinds of optical data recording nedia according to
the third enbodi mrent were produced using various dye naterials as used in
the first enbodinment for a data recording portion and various nateriel as
used in the first enbodinent for reflective layers. These obtained nedia
wer e | oaded i n Asheneirtiionexl sthmvie ussd tihe tpregents tinwemicannenablef or ni ng
to the CD Standard. When test data were recorded in the nedia and

repr Oduced:_lié”lgi dut iore)ofeldre ptrisradr diat aretowshimyl medign enctctas i stics
were obtained in the respective nedia. The reflectivity of the

reproduci Rg-jidgHile MRS Wekfhi¥0ind 2 Fort atanPle, a refleuiiveity Wi mare
undercoat | ayer as described in ‘‘he second enbodi ment was formed on the

surface hayjdyg 6%%”1%1 aiolrcﬁ?té&é% &?&Eéfj{hﬁ e RSl ors W rate 1,

and at the sane tinme I nternmedi ate | ayer 7 was forned on the surface of

he d
nel ghbor | PTGty Scof%‘fbo%i&é*{id&‘m%@%%n e R S et

recordi ng and reproduci rac er|
grecoré?hg canrg£ uce urt er, as the manufacturing

method of an optical data recording medium according to the
present invention enables the production of writable optical
data recording media of a high reflectivity provided with a
low-cost and corrosion resisting reflective layer composed
of aluminum and the like, such optical data recording media.
can be produced at a low cost.

Although the reproduction light éf the wavelength A=
650nm was used in Examples 1-(9) ~ 1-(12) of the first
Embodiment, an wavelength selected from the range of 630 ~
670nm may be used instead of A= 650nm to reproduce the the

optical recording media obtained in these Examples.
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Fourt h Enbodi nent An opti Cal data recording nedlun1accord|ng to a

ng[fgnaﬁﬁe?gi/vﬁgpt aI fra?)r(lp:ozlr?egf Hmmum m" HI,BHJI recowﬁyS §&e{fﬁgbbﬂﬁ‘Rip1ac: 0%

according to the fourth enbodi nenf.

clearly sotat nig helatimed nig: t he optlcal data recording meml lLlII
characterized in that a printed layer 8 is applied on't

protective | ayer 5. The printed | ayer 8 may be forned using any )
conventional printing materials such as screen-printing materials. Wth
regard to pat ek} ahst fReh MLEE SPedOFd iRy hédiuRf compr PESRgE ent substrate 1,
a data recording portion 3, a reflective layer 4,  and a protective | ayer

5. the sare as , tiipse.ol, Lhe LSk, SO0 TBHG SR¥elEe 5EGndoe the

explanation is 2 ere to avord repeti hese opti cal data

recording Fgggégggcgﬁg fgbég érg formed as pre-formatted pattern, a

AY

portion connecting a side wall of a recess with a land

surface defined by the recess being formed as a curved
surface;
a data recording layer comprised of a dye material and
formed on the one surface of the transbarent substrate and;
a reflective layer comprised of a material having a
lower reflectivity than silver and formed on the data

recording layer.

2. An optical data recording medium according to claim 1,
wherein a ratio b/a of a width b of the land surface defined
between neighboring recesses to a distance a between the

bottoms of the neighboring recesses is not more than 0.9.

3. An optical data recording medium according to claim 1,
wherein the optical data recording medium has a reflectivity

of more than 65% with a laser beam for reproduction.

4. An optical data recording medium according to claim 1,

wherein the material of the reflective layer is one material
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fourth enbodi nrent were | oaded into the drive system conformng to the CD
Standard, ‘used in the first enbodinent. When test data were recorded on
the nedia and reproduced therefrom excellent recording and reproducing
characteristics were obtained. Further, A though in this enbodi nment(Fl G 5)
a print ed delysrtedhstyiom reedyroup eonoyits tcialg  afatal umsigumli repppRer @Rdctor di ng
to the first enbodinent(FIG 1), the printed |ayer was fornmed on an

opti cal d3jca ynRao it ther iEldipyrodinneal By adsd izt ac wl a ehbodi nent and t he
third enbodi nent respectively. In respective nedia with the printed | ayer,

the same exald&Mnime dyy Psserded S iy Pirdiapgbng: 2w, r epr oduci ng as
those w thout cf‘jfr% J'pri ntyfa% | ayer was oit;fPai ned.
32 Fi fth Enbodi nment An optical data recording nedi um

according to a fifth enbodinent is explained based on FIG6. FIG6 is a

plan  view of J0¢ qpld 0P ad &5 Y Sldi {IRS A Al Yty e didid 1,

wherein the material of the reflective layer is aluminum.

6. An optical data recording medium according to claim 1,
wherein the data recording layer exists only in the recesses

of the transparent substrate.

7. An optical data recording medium comprising:

a transparent substrate on one surface of which
recesses and lands are formed as pre-formatted pattern, a
portion connecting a side wall of a recess with a land
surface defined by the recess being projected from the land
surface in a direction of the thickness of the transparent
substrate;

a data recording layer comprised of a dye material and
formed on the one surface of the transparent substrate and;

a reflective layer comprised of a material having a
lower reflecfivity than silver and formed on the data

recording layer.
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enbodi ment. As clearly seen in the draw ng, theummllmmmﬂl)m,ng medi um
according to the present enbodinment is charact el cal .data
recordi ng medi um having a data recording area divided i dfto®a ROM area 11la
and a witable area 11b, or a so-called partial ROMtype optical data
recordi ng 8&edi Am doptivwathdaha peesedingnmediumnacesordppgi €d. claim 7/
pre-formatted pattern conposed of read-only data signals with a beam

gui di ng powhépeinngd pabeadByapeft aowidth bheff ehé Dandr depihelisbétweed i n-
the ROM area 11la. On the other hand, a pre-formatted pattern conposed of a

beam gui dﬁeﬂﬂﬁe&iﬂg PB8e8s88268" a PRI ELRRcENb¥tieehOLHBIbLELERS oy itabl e

area, and an Unrecorded portion between the header portions arranged at a
certain di NCE | | pe |t e aga. Furt her
t he mwitab?%gaﬁgééﬁﬁgfégﬁ g%ééﬁﬁg?r%%tggki%8£§ﬁgﬁgéng'%éy as the optical

data recordi ng nedium according to the first enbodi nent, the second
enbodi nent, or the third enbodinent. Also, a printed |ayer can be forned

on the outside surface _of a protective |layer as shown in FIG 5,
33 9. An optical data recording medium according to claim 7,

wherein the optical data recording medium has a reflectivity

of more than 65% with a laser beam for reproduction.

10. An optical data recording medium according to claim 7,
wherein the material of the reflective layer is one material
selected from a group consisting of aluminum, copper and a
polymer material produced by association of a di-

carbocyanine dye dispersed vinyl resin solution. .

11. An optical data recording medium according to claim 7,

wherein the material of the reflective layer is aluminum.

12. An optical data recording medium according to claim 7,
wherein the data recording layer exists ohly in the recesses

of the transparent substrate.

13. An optical data recording medium comprising:
a transparent substrate on one surface of which

recesses and lands are formed as pre-formatted pattern;
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Wth regard to materials and process for form nlelIml"luaEm it
substrate’l, a‘data recording portion 3, a ref and a
protective layer 5, the same as those of the first enbo |n§nt*nay be used,
and their explanation is omtted here to avoid repetition. The
witabl e area Hirefledicivptiaper dumprissst i@ matRrialad@rinad@to the
fifth enbodi mnent was confirnmed to have the sane excellent recordi ng and

r epr oduci Npwerh afefTerdti iStitns tdman hel lakey eamde ot anbide e suriacéer,
the ROM area 1la was confirned to have excel |l ent reproducing

char act er igt i1qfe Wiihsetbrit) subBtretesystem conforming to the CD Standard.
Si xt h Enbodi nent An optical data recording nediumaccording to a

ilr)éfsg s%@?ghﬁa‘%ﬁﬁ‘ﬂ% o% itc?i .c?a}?a&;rl@c%jfél nég;@rrmelgél u%n%a%{%éid'rngi foat he
i xt ' . FIG 84S . f ' f
the. opt1 oA LS drTPbATt AHborl daeiet of e SR o

substrate.

14. An optical data recording medium according to claim 13,
wherein the optical data recording medium has a reflectivity

of more than 65% with a laser beam for reproduction.

15. An optical data recording medium according to claim 13,
wherein the material of the reflective layer is one material
selected from a group consisting of aluminum, copper and a
polymer material produced by association of a di-

carbocyanine dye dispersed vinyl resin solution.

16. An optical data recording medium according to claim 13,

wherein the material of the reflective layer is aluminum.

17. An optical data recording medium according to claim 13,
wherein the dye material is at least one materials selected
from a group consisting of dicarbocyanine derivative, a
phthalocyanine derivative, a naphthalocyanine derivative,

and a cyanine derivative.
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in FIG7, the optical data recording nedi um accor

enbodi nent” is tharacterized in that a side wall m Uﬂﬁgmnd a
side wall 70 of a pre-pit 2b are connected wth aﬂ“\“ﬁ“ | and
area 2c by a curved surfaces 78 and 74 respectively* ¢

34 As shown in FIG1, FIG3, FIG4, and FIG S5, the optical
data recordi ng nedi umaccording to the first through the fifth enbodi nent
has a boundsyy deiewsid tivr gramef grinmimg an optidel |datth aregoxtingid a
boundary between the pre-pit 2b and the land area 2c both of which are

shar p- edgqﬁgdid;pv&)@rig Qe @Elepltge s ecordi ng nmedi um according to the
si xth enbodinent 1s strd%?%red SO Jﬁgt each boundary has a curved surface

as shown in Fl G240 64 der Hdt fs3.$ n | P SIF LLGH S bl Weery ik | i ght
reflected from i?e‘f]”% s% ace f‘% dgottom 75. In accordance with the
structure ,0of the pre-formatted pattern where the side walls of recesses
i ke gnmnﬂ%?%h.and pre-pits 2b are connected with

exposing the photoresist to a laser beam in accordance
with a pre-formatted pattern;

developing the original disk to form recesses and lands
in the photoresist layer of the original disk in accordance
with the pre-formatted pattern;

heacing the developed original disk over the glass
transition temperature of the photoresist layer to deform
the pre-formatted;

making a stamper having a reversed pre-formatted
pattern transferred from the developed original disk;

injecting a resin into a molding die fitted with the
stamper to make a substrate on one surface of which recesses
and lands are formed in éccordance with the pre-formatted
pattern, a portion connecting a side wall of a recess with a
land defined by the recess being formed as a curved surface;

forming a data recording layer on the one surface of
the substrate and;

forming a reflective layer on the data recording layer.
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the respective | and surfaces by curved suﬂnﬂﬂﬂj [[4aRti vity of not

| ess than 65% Wwith | aser beam for reprod "l"i""ﬁl’ﬂﬂmh y obt ai ned.
Further, in this enbodi nent, the dye mat er’i al® was Filfed not only in the
recesses including the groove 2a and the pre-pit 2b, but also placed as a
thin data t2cordimgthagefog8Ombpufieeburing anbepticalldahd reébrdinge | ayer
4. However, the structure of the optical recording nedia described in the
first to heditmesonpti®ihg vherstépe dfe material existed only in the
recesses of the pre-formatted pattern nay be applied to the present

embodi ment as s ifngFh GHotoresid€ 8n'at s@rbadeObfaaii 8ghngl the Iand
area 2c to a distance a between the nei ghboring bottom surfaces 75 of two
35 :Lipes in the pre-fornmatted pattern beconmes snmaller, it is

desirable to obtain_nnre sufficient reflectivity. However, when the ratio
opti cal data reebrhind hb EibtererirhgtPoa Resar bHER B ERR AR R o
with a pre-formatted pattern;
developing the original disk to form recesses and lands
in the photofesist layer in accordance with the pre-
formatted pattern;
making a stamper having a reversed pre-~-formatted
patternltransferred from the developed original disk;
injecting a resin into a molding die fitted with the
stamper and removing the resin in the shape of a substrate
from the stamper prior to complete solidification of the
resin, thereby obtaining a substrate on one surface of which
recesses and lands are formed in accordance with the pre-~
formatted pattern, a portion connecting a side wall of a
recess with a land defined by the recess being projected
from the land surface in a direction of thickness of the
substrate;
forming a data recording layer on the one surface of
the substrate and;

forming a reflective layer on the data recording layer.
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in the flowhart of FIG 8. In the first ! s.disk is

cl eaned by an *appropriate sol vent or other 'jlmmlﬁ'l"m Imﬁumane sol ution
as an adhesive accel erator and a photoresist art spir-cdaté&d *respectively
on the glass disk(S2,S3). In the fourth stage (S4), the glass disk is

prebaked apd tlke%etﬁ%c‘?lfgis adinitea i} O%{ﬁ&gﬂi P RRD ARy | aser

beam i n accordance ha certain pre- pattern

- thereon(S5: c ttigg%‘ Af.ter devel opi ng the exposed glass disk(S6), it is
subjectequd#qﬂ1 BrS109%e treat ment (S7) which is one process used in a

conventional technique for nanufacturinq t he transparent substrate. Then,

in the second RIGPAGING @efiransparente s NG, SRR S t he gl ass
transition tenperature of the photo-resist to deformthe pre-formatted
pattern adigilbmeceasseasans dandss argiformadbafmE @ranfamatied i ng
provi des the specific structure of the photoresi st where a boundary
bet ween t lpatthents; groove 2a and the | and area 2c and a boundary between
the pre-pit 2b and the land area 2c are in the formof curved surfaces.
After this stagaddiflg a dye material only in the recesses3f the
transparent substrate;
forming a reflective layer on the dye material filled

in the recesses and the lands of the transparent substrate.

21. A method for manufacturing an optical data recording
medium according to claim 20, wherein the dye material is
filled only in the recesses by spin-coating a solution of
the dye material on the one surface of the transparent
substrate and selectively removing the dye material
deposited on the lands between the recesses so as to expose

the surface of the lands.

22. A method for manufacturing an optical data recording
medium according to claim 21, wherein the dye material
deposited on the lands is selectively removed by spin-
coating a solvent on the ohe surface after spin-coating of

the solution of the dye material.
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t he conventional processes as shown in FIG 8 (steps &5 T4OF d
out for neking'an optical data recording nedi um THHEQGEETUASEHE$G1
recordi ng medi um according to the sixth enbodi nent th ﬁh@Lﬁéﬁﬁdary ¢

bet ween the guide groove 2a and the land area 2c a Tween
the pre-pi23. 2lAmmpttival atatameconding mediun cthenapticak \F&F%urface
can reduce the interference of light at the boundary between the bottom
surface ofrdderdimy fnesdiain dsking tsubstamnichhe ad dhereirealescnibede
‘transparent substrate 1 conpared with the boundaries of a sharp edge.
Consequentyith SFerdnddieo rﬁfrl Hnd @V idE the esscompdmeing i dyawirgs pur e
silver are wused to forma reflective layer 4, the reflectivity of not -

| ess than 65% Sevent h Enbodi nent An optical data recording nedi um
according to a seventh enbodinent is expl ai ned based on FI Gs. 10 and 11.
FIG10 is Cross Sec ta

recordi ng 7r£‘d| S%]réuq]ggfq ﬁ%&%%%ﬁ&r%ﬂ menl%é %&% o?ﬁﬁa‘?% FI G 10,

t he opti cal data_recor i ng medium i.s eriz i n, th ortion 2d
Corresponcﬁ?f’é’rf%l dn be:Lng substan J.éaffy as ehere.1.n escrfb é

with reference to Fig 7 of the accompanying drawing.

25. An optical data recording medium, the optical data
recording medium being substantially as herein described
with reference to Figs 10 and 11 of the accompanying

drawings.

I
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(left side edge in FIG 10) of the land area 2c is projected fromthe |and
surface in the'thickness direction of the transparent substrate. The
portion 2d al so corresponds to a boundary between the side wall 70 (left

side wall in FIG 37 10) of the
pre-pit 2b and a surface of the Ianquggg?@@ f or med. FIG11l is a
conceptional view show ng the structure o t he gui de groove 2a and the

proj ect i ”&ﬁofé%' Og%ﬁﬂg %qgrgggtggﬁuggm NEGRIFHA WRmsaer di ng to

t he seven : , pre-prts an e dye material
3 are not#&gﬁﬁg¥£gr t he porpose of sinply explaining the structural

rel ations en the projecting portion 2d and the gui de groove 2a.

The projecting portion 2d is formed on the left side edge of the |and

portion 2c and extends linearly along the groove 2a. Al t hough, as
shown in FIG1, FIG3, FIG4, and FIG5, the optical data recording nedia
accor di ng & clesiierdd reitalke Rptical data iphmed i Bag 13t surface
of the '

transparent substrate 1 where a side wall 70,76 of a recess
2a,2b is connected to a land surface 72 by a curved surface
78,74. A data recording portion of a dye material 3 may be
placed only in recesses 2a,2b of a pre-formatted pattern 2
on a transparent substrate 1 ,and a reflective layer 4 is
formed on the data recording portion and on the exposed land
area between neighboring recesses 2a,2b. The medium can
show reflectivity of not less than 65% on reproduction and

reduce the cost for manufacturing thereof.
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| and portion 2c , the optical data recording nmedium according to the
sevent h enbodi nent has the linear projected portion 2d fromthe |and
surface in the direction of the thickness of the transparent substrate 1
at the boundary between the recess (groove 2a, -pre-pit 2b) and the | and
portion 2c. Also, in the case of the seventh enbodinent, it is preferred
that the ratio b/a of a wwdth b of the land area (wthout the area of the

proj ecting porti d)to a, distance a between the bottons of nei ghboring
pre-pits 2b in he pG-.forr]Btted pattern is not nore than 90%
38 The linear projected portion 2d can be fornmed by opening

the nol ding die and renoving the transparent substrate fromthe stanper in
the step S11 shown in FIG8 after the resin was injected into the die wth
the stanper therein, HtC befdbre #he res8n h&cbeengconmg &t el y hardened.
The ot her steps for manuyfactyring ¥he optical recordi ng ,nedi um accordi ng

|
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steps shown in the sixth enbodi mrent and FI G 8 except the step of the
second bake (S8) was not carried out. The optical data recording
medi um according to the present enbodi nent has the |inear projected
portion in the thickness direction of the transparent substrate formed at
t he boundary between the recesses of pre-formatted pattern 2 and the |and
area 2c, and the-interference of light is reduced at the boundary.
Consequently, even:if the reflective materials having less reflectivity
than pure silver is used to forma reflective layer 4, the reflectivity
of nore than 65% can be obtai ned. Furt her, the above-nentioned
enbodi ments \fere| efplai @d using disk-like recording nedia, but the
essential points of the present inventionis not limted only to the

di sk-1i ke recording nedia, but can be applied to optical data recording

medi a of other fornms such as card-1ike or tape- I%Fe medi a.
39
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As nentioned above, as the present invention enables the production of an
optical data recording nediumsuch as witable CDs requiring, for exanple,
a reflectivity of nore than 65% using |l ow cost materials |ike alum num for
the reflective layer, the production cost of such optical data recording
can be reduced. Further, as the manufacturing nethod of an optical data
recordi ng nmedi um according to the present invention enables the production
of writabl e opjdlcgl dataggecording media of a high reflectivity provided
with a lowco n erradion resisting reflective | ayer conposed of

al um num and the |ike, such optical data recording nmedia can be produced
at a | ow cost. Al though the reproduction light of the wavel ength
[err]= 650nm was used in Exanples 1-(9) ~ 1- (12) of the 8irst Enbodinent,
an wavel ength sel ected 2rom t8e radge of %30 2 c6708m nma 2 aised i nst ead
of [err]= 650nmto reprgduce fdi a obtained in

t hese Exanpl es. 2
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2b-  2a 2b  2b
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40 CLAI M5
a transparént substrate
formed on one surface of the
portion connecting a side wall

1. An

the recess is forned as a'curved surface;

conprised of a dye nmateri al
transparent substrate and,
mat eri al
recordi ng | ayer, 2. _An gpti
1, wherein a. Etik b&@eof

formed by nol di ng such that

optical data recordi ng medi um conpri si ng:
recesses and | ands are
substrate as pre-formatted pattern and a

of a recess with a land surface defined by

a data recording | ayer

and forned on the one surface of the

‘a reflective layer conprised of a

having a lower reflectivity than silver and forned on the data

cal data recording nmedium according to claim

width b of the | and surface defi ned between

nei ghbori ng recesses to a distance a . _ :

o
72

2b
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( ~\\L— -J‘/ 0
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between the bottons of the neighboring recesses is not nore than 0.9. 3.
An optical data recording nediumaccording to claim1, wherein the
optical data recording nedium has a reflectivity of nore than 65%

with a | aser beam for reproduction. 4. An optical data recording medi um
according to claim1, wherein the material of the reflective |ayer is one
mat er.i al F I G. 8 - 41 selected froma group
consi sting of alum num copper and a polynmer materi al produced by
associ ati.on of a di- carbocyani ne dye dispersed vinyl resin solution.
5. An optical data recording nmediumaccording to claim1l1l, wherein the
material of the reflective |ayer is alum num 6. Anloptical dat a
recordi ng medi um according to claim1, wherein the da recording | ayer
exists oy Tn the recesses- of the transpgrent substrate.
CLEANING OF GLASS DISK S1 STAMPER S10
v ' AL.
SPIN COATING OF SILANE S2 REPLICA S11
SPIN COATING OF S 3 HARD COAT S12

PHOTORESIST

PRIBAKE S4 FORMING OF UNDER LAYER | S13
: FORMING OF RECORDING | g
CUTTING S5 LAYER 14
' " FORMING OF PROTECTIVE | g15
GEVELOPMENT S6 LAYER

1 T

FORMING OF REFRECTIVE S 18

FIRST BAKE sS7 LAYER

- S INGLE : :

SECOND BAKE sg S17 PLATE DOUBLE PLATE S18
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7. -An_opti cal
substi’ate on one surface of which
pre-formatted pattern, a portion connecting a RgEWett-
- surface defined by the recess being pfoj-ested.
in a direction of the thickness of the trans
recordi ng | ayer conprised of a dye ddter i al
of the transparent substrate and;
materi al having a
recordi ng | ayer

data retor
a wdth b of the |land defined between
bet ween the bottons of

" optical

data recordi ng nmedi um conpri si ng:
recesses and | ands are fornmed as

U0z36-3 PGS
a transparent

Ba b -°,--O.. ™ e 3
VP sPasstle: - o Bageda..da

SEREGamazed offpei madd b, a
e iTaeld f@%@@..amt?%i@g;,a

| ower reflectivity than

cIi r@ medillm according to
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9. An optical data recording nmediumaccording to claim7, wherein the
optical data recording nediumhas a reflectivity of nore than 65%with a
| aser beam for reproduction. 10. An optical data recordi ng nmedi um
according to claim7, wherein the material of the reflective |layer is one
material selected froma group consisting of alum num copper and a

pol ymer material produced by associat2ph of a di- carbocyani ne dye

di spersed vinyl" resin solution. 11. An optical data recordi ng nmedi um
according to claim7, wherein the material of the reflective |layer is

al um num 12. An optical data recording nmediumaccording to claim?7,
wherein the data recording |ayer exists only in the recesses of the
transparent substrate. 13. An optical data recording medi um conpri sing:
a transparent substrate on one surface of which recesses and |ands are

formed as_pr1:forntgted gﬁttern; 43
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a ref|lective |ayer conprised of a material having a lower reflectivity
thvan silver and fornmed on the one surface of the transparent substrate;

a data recording portion conprising a dye material, which is forned only
in the recesses of the transparent substrate. 14. An optical data
recordi ng nmedi um according.to clainll%,7 wherein the optical data recording
medi um has a reflectivity of nore than 65%with a | aser beam for

repr oducti on. 15. An optical data recording medi umaccording to claim
13, wherein the material of the reflective layer is one nmaterial selected
froma group consisting of alum num copper and a polynmer nmaterial
produced by aﬂgockat;on of=a di - carbocyani ne dye dispersed vinyl resin
sol ution. 6. An p!icg5 data recording nedi umaccording to claim 13,
wherein the material of the reflective |ayer is alumnum
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17. An optical data recording nediumaccording to claim13, wherein the
dye material is at |east one materials selected froma group consisting of
di carbocyani ne derivative, a phthal ocyani ne derivative, a naphthal ocyani ne

derivative, and a cyanine derivative. 44
18. A method for manufacturing an optiCaI data recording nedium conprising
the steps of: appl ying a thtoreéigt on a surface of an origina
di sk; exposi ng the photoresist to a.laser beamin accordance wth a
pre-formatted pattern; devel oping the original disk to formrecesses
and lands in the photoresist |ayer of the oW, Tot—th i-n_accordance
with the pre-formatted pattern; heatiné&j AlLdig i ginal disk
over the glass transition tenperature of tHe [photorest ?yer to deform
the pre-for matFed'I G 7 25 FEB 1997
2 2 2c 2c
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maki ng a st anper
t ie devel oped ori gi nal
fitted with the

recesses
pattern,

di sk;

having a reversed pre-formatted pattern transferred from

injecting a resin into a nolding die

recordi ng | ayer -on the one surface of

reflective |l ayer on the data recording |ayer.
19. Ayt hodhor nuf acturing an opt cal

g; T) G ) appl yi ng a photor -
exposing the photoresist to a | aser beamin

45

conprising the st

ori gi nal

sTof:
di sk;

stanper to nmake a substrate on
and | ands are formed in accordance wit REBEA@E
a portion connecting a side 8gRl

by the recess being fornmed as a curved surface;
[ t he substfate %ﬁg:rég %7&

accordance with a pre-formatted pattern;
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devel oping the original disk to fokn1recesses and | ands
| ayer’ i n accordance with the pre-

formatted patter

i n-the photoresi st
n. making a

stanper having a reversed pre-formatted pattern t ; ,bﬁ?

devel oped ori gi nal di sk; injecting a resin i oL A ORI R ;;g;i fitted
with the stanper and renoving the rq$} in the sHage or”a“SUbsﬁrat | from
the stanper prior to conplete solidjftcation of thelfr e e_y]
obtaining a substrate on one surface of which reqegges an%-landsia

formed in accordance with the pre- formatted pat tjertp—a-—portt-on-gdompnecti ng
a side wall of a recess with a |and defined by the-recess being préjected

fromthe | and surface i aLngecti of thickness
gly

form ng a data recordin

bn e one surface of
formng a reflective |ayer on the data recording | ayer.

of—the—substrate’
the substrate and;
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20, A.met hod.for manufacturing an optical data recording nedium
canprising: - _preparing a transparent substrate on one surface of
whi ch recesses and | ands are fornmed as a pre-formatj Lrp—
_placing a dye material only in the recesses of the |REPIACEMENT SHPETT at e;
formng a reflective |layer on the dye 79terial filled M The Tecéssep and
the |l ands of the transparent subst r at & 21. A ne hodéngE'BaWcturi ng
an optical data recording nediumaccording to claiif 20, wherein thg fdye
material is filled only in the recesses by.spin-cogt bng—a—setutionl of the
dye material orfthf oq@ surjfre of the transparent |substrate and
sel ectively renoving the dye material deposited on*ttetands—bOetrWeen t he

recesses so as to expose the surface of the |ands. 22. A nethod for
manuf acturing an opjical data recozdi ng nedi %m according t | ai m 21,
wherein the dye mats+ial deposite Con the | akds is sel ecti y renoved by

spin- coating a so ve%{ on3t he onfe igrf?e afteédspi n3coati g of. :
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t he- solution of the dye material. _ 47
23. An optical data recording nedium the optical dataREQQA R
bei ng substantially as heFETn‘deseLLbegNﬂL%bﬂyeference t[o ..U - <V b g
t he acconpanyi ng draw ngs i cal data recor]dijng Ofatinirtdag h
optical data recording nedl g’ |aIIy as He e|ﬁ1ﬁﬁﬁﬁﬁﬁﬂbd {th
reference to Fig 7 of the acdconpan 25. JAm-aptical data
recordi ng medium the optical data recordlng nedlun1b$|ng substanti ally|as
herein descfLBé¥Swith reference to Figs 10 and 11 of i ‘
dr awi ngs. 26. An optical data recording nedi um according to claim13,
wherein the transparent substrate is a substrate fornmed by nol di ng such
that a portilonAaobpedtbigdatai decoablingf mediemecsompirtibiagl:and surface
defined by the recess is formed as a curved surface. 27. An optical data
recording medium according to claim13, wherein the transparent substrate

is a substrate fgrmadiipdmift NausscFatdat rarRRul I ROTAMEES | BAchR ¥hée wal |

of a

recesses. and lands are formed on one surface of the
substrate as pre-formatted pattern and a portion connecting
a side wall of a recess with a land surface defined by the

recess is formed as a curved surface;

a data recording layer comprised of a dye material and

formed on the one surface of the transparent substrate and:;

a reflective layer comprised of a material having a
lower reflectivity than silver and formed on the data

recording layer.

2. An optical data recording medium according to claim 1,
wherein a ratio b/a of a width b of the land surface
.defined between neighboring recesses to a distance a
between the bottoms of the neighboring recesses is not more

than 0.9.

3. An optical data recording medium according to claim 1,
" wherein the optical data recording medium  has a
reflectivity of more than 65% with a laser beam for

reproduction.

4, An optical data recording medium according to claim 1,

wherein the material of the reflective layer is one material

41



recess with a | and surface defined by the recess i SRFMMTM | and
surface in a direction of the thickness of the trapsparBhpuguig§tr at e
48 :

23. An optical data recording medium, the optical data
recording medium being substantially as herein described

with reference to Fig 1 and 2 of the accompanying drawings.

24. An optical data recording medium, the optical data
recording medium being substantially as herein described

with reference to Fig 7 of the accompanying drawing.

25. An optical data recording medium, the optical data
recording medium being substantially as herein described
with reference to Figs 10 and 11 of the accompanying

drawings.

26. An optical data recording medium according to claim 13,
wherein the transparent substrate is a substrate formed by
molding such that a portion connecting a side wall of a
recess witﬁ a land surface defined by the recess is formed

as a curved surface.

27._An optical data recording medium according to claim 13,
wherein the transparent substrate is a substrate formed by
molding such that a portion connecting a side wall of a
recess with a 1land surface defined by the recess is
projected from the land surface in a direction of the

thickness of the transparent'substrate.
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