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- TITLE. OF THE INVENTION This Sheet Has Been Replaced
OPTICAL RECORDING MEDIUM AND I IIH il

, PRODUCTION THEREOF

Ll

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an optical record-
ing medium; ané more particularly, to an optical record-
ing medium of a single plate type comprising a recording
layer composed of a dye, having a high reflectivity, cap-
eble of fecording a larée volume of information and a pro-

cess for producing the medium.

Description of the Related Art

Writable.optical recording mediums-of a single plate
type plaYable by a commercially available'eompact disc
(hereinafter called “CD") which comprises a recording -
layer composed of a dye, a metal reflective layer overiy-
ing the recording layer for enhencing reflectivity.and a
protective layer overlying the reflective layer are pro-

posed, for example, in Optical Data Storage 1989 Technical

Digest Series Vol. 1, 45 (1989);, and EP—353393;

In these optical recording mediums, a -protective layer
is provided on a_reflective'layer in order to“brotect a
recording’ layer and the reflective layer. As the Erotec—

tive layer, a hard resin, so-called "hard coat", is
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usually used so as to prevent the damage of the record-

ing layer and the reflective layer.

Furth?r, additional functions of the protective layer
are the prevention of peeling of the recording'layer and
the reflective layer, inhibition of oxidative deteriora-
tion of the recording layer and the reflective layer,
and thereby serving to improve the durability.

Therefore, the adhesion between the protective layer and
the reflective layer is required to be strong.

However, in the case of a medi;m_using a dye in a
recofding layer, the recording layer is usually formed
by spin-coating. 2An optical disc substrate has a groove,
and when a.recording iayer is forméd by spin-coating, the
reco#dinq layer is formed on the whole surface of the
substrate ranging from the further inside of the groove
at ﬁhe inner peripheral portion of the substrate to the-
outermost edgé of the substrate.

Tak;ng into_consideratipn the adhesion between the
protective layer and the reflective layer, it is demanded
to remove the recording layer at the inner peripheral and
outer péripheral portions of the subsfrate and form a
protective layer'éxtending over the pefipheries of the
recording iayer and the reflective layer as probbsed by
Japanese Patent Applicatlon Laid-Open Nos. Hei 2 - 183442
and 2 - 236833.
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In order to form the protective iayer extending over
both the recording layer and the reflective layer as
shown, for_example, in FIG. 4, it is necessary to provide
a portion Qhere the'subsﬁrate is exposed at each of thet
inside of the innermost periphery and the outside of the
outermost periphery (outermost edge) of the'récording
layer.

For the purpose of fofming such a structure, hereto-
fore, the reébrdiné layer formed at each of the outer
and thg innef péripheral portions has been.rémoved. For
example, the recording layer at the outer peripheral
portion of £he substrate can be easily rémoved by dropp-
ing a solvent to the peripheral portion while rotating
the substrate.

'On the contrary, fhe recording layer at the inner
peripheral portion can not be removed by the.same method
as that used for removing the recording layer at the
outer peripheral portion, but is removed only by, for
example, wiping the recording léyer'aWay with a solvent
or burning the recording iayer with laser as disclosed
in Japanese Patent Application Lqid-Open No. Hei 2 -
183442, . ' |

' Howevér, according to the present inventors' investi-
gation, those methods are complicated and of less produc-

tivity, and the recording layer can not be completely
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removed. . And we have found that the adhesion of fhe
protectiye layer is not sufficient, and when the medium
is allowed to stand under high temperature and high |
humidity conditions for a long period of time, the peei-
ihg strength at the inﬁer peripheral portion is poor so
that peeling occurs at the inner peripheral pértion.
Alternatively, a recording layerlat'the inner peri-
pheral portion can bé removed as shown in Japanese Patent
Application Laid-Open No. Hei 2- 236833. That is, a
reflective layer is formed on a recording layer in such
a way tha£ the recording layer protrudes from the inner
and the outer edges of the reflective layer and the re-

cording layer protruding the inner and outer edges of the

reflective layer is washed away with a solvent.

We have found that, according to this'method, when
the reflective layer is washed with a solwvent, it is .
damaged and thereby, the reflective layer is peeled off
and noise of the resulting medium increases, because the
reflgctive layer is a very thin metal film.

fhis method is also including a complicated solvent
washihg-séep and further, the productivity is pbor.

The present inventors have variously researched so
as to develop a method for producing easily and at'a high .
productivity an opﬁical recérding medium of a single plate
type such.that the adhesion of a protective layer to a

-
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reflective layer is excellent and no peéling occurs at
the inner peripheral portion and the outer peripheral
portion when subjected to a tape peeling test after the
medium is stood under high temperature and hlgh fumidity
conditions for a long period of time.

The present inventors have noticed an important fact
that the remaining.stress at the protective layer etc. is
different depending on the positions of the layer, that
is, tﬁe inner peripheral portion and the outer periphe:al

portion, and the remaining stress at the inner peripheral

portion is much smaller than that at the outer peripheral

portion. The preeent inventors have found'that the above-
mentioned disadvantages can be solved by (1) forming a
reflective layer extending over the recording layer and
further forming a protective layer extending over the |
reflective layer at the outer peripheral portion of the
substrate and (2) forﬁing a protective layer extending
over both the recording layer and the reflective layer

at the inner peripheral portion, that is,'it_is not neces-
sary thet the reflective layer extends ove: the recording

layer at the inner peripheral portion as shown in FIG. 3.
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SUMMARY OF THE INVENTION

An objecﬁ of the present invention is to provide
an optica%‘recording medium exhibiting an excellent ad-.
Hesion strength of the protective layer even when stood
under high humidity and high temperature conditions for a

long period of time.

According to one aspect of the present invention,
there is provided an optical'recdrding medium comprising
a transparent resin substrate, a reéording layer overly-
ing the substrate,

a metal reflective layer overlying the recording layer,
and

a protective layer overlying the metal réflectivg layer
which comprises

the substr;te having no.recording layer at the inner peri-:
pheral portion (e.g. 6' in FIG. 4) and at the outer
peripheral portion (e.g. 4 in FIG. 4), the-recording
layer containing a dye being provided at a region of the
substrate other than the bove-mentioned non-recording-
layer-portions,

the metal reflective layer being.provided on the record-
ing layer such thaﬁ the inner peripheral portion of the
metal reflective layer substantially consists with that
of the recording layer and the outer peripheral porfion

of the metal reflective layer extends over that of the

e
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recording layer to become preferably an annular form, and

the inner peripheral portion and the outer peripheral

- portion of the protective layer extending over those off

the refleétive_layer, respectively.

According to another aspecﬁ of the present invention,
there i§ provided a process for producing an oﬁtical re-
cording medium comprising a transparent ;ésin substrate,

a recording layer overlying the substrate, a metal'refleé~
tive layer:overlying the recording layer, and a protective
layer overlying'the metal reflective layer,.which comprises:
forming a recording layer containing a dye by spin-coating
on the substrate; |
removing the recording layer in the vicinity of the outef-
most peripher#l pdrtion of the substrate to form a por-
tion at the inside of the outermost periphery of the sup-
strate where the surface of the substrate is éxposed;
forming the metal reflective layer on the recording layer
such that ihe recording layer protrudes preferably in the
annular form at the inner peripheral portion of the metal
reflective layer while the metal reflective layer extends
over the.recording laYer at the Buter peripheral portion
and a preferable annular region having no :éflectiVe layer
is provided at the outermost peripheral portio; of the
substraﬁe;

coating a liquid resin capable ofldissolving the reéording

- layer at least from the protruding region of the re-
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cordin§ layer to thé outermost peripheral portion of the
substrate, and théreby removing the recording layer ex-
tending qver'the inner peripheral portion of the reflec-
tivé layef by dissolution; .
curing the coated liquid resin and thereby forming on the
metal reflective layer thé protective layer extending
over the reflective layer both at the inner and outer

peripheral portions.
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BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 shows schematically a cross section of a
structure composed of a substrate and a recording layer.

at a step of producing an embodiment of the optical record-

ing medium of the present invention;

FIG. 2 shows schematically a cross section of a
structure at a step following FIG.1 where the outermost
peripheral portion of the recording'layer-is removed;

fIG. 3 shows schematically a cross section of a
structure at a step foliowing FIG. 2 where a reflective
layer is formed on the récording layer;

FIG. 4 shows schématically a cross section of an’
embodiment of the optical recording medium of the present
invention; and |

FIG. 5 is a ?artially cross—sectional diagrammatical

perspective view illustrating'an embodiment of the struc-

ture of the optical recording medium of the present in-

vention cofresponding to FIG. 4.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

A process for producing.an optical recording medium
according-to the present invention may be carried out aé
shown below.

Referring to FIG. 1, a recording layer 2 is formed
on.a substrate 1 outéide of a dent 3 formed by a stamper
fixing jig.

Then, as shown in FIG. 2, the recoraing layer 2 in
the ﬁicinity of the outermost peripheral portion 4 of
substrate 1 is removed.

Furthef; as shown in FIG. 3, a reflective layer 5
is formed Such that the reflective layer 5 extends err
the outer periphery of recording layer 2, but does not
reach the outer-periphery of substrate 1 and therefore,
some outer peripheral portion 4' thereof is still exposed,
and the reflective layer 5 does.not reach the inner peri-
phery of recording layer 2, that is, recording layer 2
protrudes_;nward exceeding the inner periphery of the
reflective layer 5 as indicated by feference numeral 6.

Furthermore; a liquid resin for protective layer is
coated.to'cover both putermost peripheral portion of sub-
strate 1 and the whole reflective layer, from the inner
peripheral pértion 6 of recording layer 2 not govergd
with reflective layer 5 to the outer peripheral edge of
substrate 1. The portion 6 of recording layer 2 is dis-

solved in protective layer. As a result, as shown in
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_Fig. 4, both recording layer 2 and reflective layer 5

are completely covered with protective layer 7. The side
wall 1' of-substrate 1 may be covered with an overflowiné
protective iayer 7.

FIG. 5 is a perspective Qiew of an embodiment of
the optical recording medium of.the present invéntion
where 1 denotes the substrate, 2 the recordingllayer, 3
the dent formed by stamper fixing jig, S Ehe reflective
layer.and 7 the protective laver.

.As a t;ansparent resin substrate used in the present
invention, such substrate capable of transmitting sub-
stantially_a semiconductor laser beam is p;eferable.
Preferable transmittance of thé laser beam is 85 % or
higher. Further, it is preferable that optical anisotropy
of the substrate is small.

Examplary suitable substrates inclﬁde thermoplastié
resin substrates composed of acrylic resins, polycarbonate
resins, polyamide resins, polyvinyl chloriﬂe, polyolefin
resins or the like.

Among these résin éubstrates, from the standpoints
of meghénical strength of substrate, easy form&tion of
grooves and pits, injection molded resin substrates made
of acrylic resins, poiycarbonate resins, or pol;olef;n
resins aréfpreferably, and polycarbonate resin substrates

are most preferable.
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The shape of the substraté'may be in the form of

plate or film, or circle (disc) or card. For example,

in case of a circle, it may have a center hole.

The surface of the substrate is provided with grooves
for controlling the recording position. The surface
may have partly some pits.

Such grooves and/or pits are preferably formed when
thé subétrate is fabricated by injection'molding or cast
molding. For forming grooves and pits when the substrate
is moled, a stamper having grooves and pits is mounted
in the mold for a moldiné machine and the grooves and/or

pits are transferred to the substrate.

According to the present invention, the optical re-
cording medium comprises a transparent resin substrate,

and a recording layer containihg a dye, a reflective

‘layer and a protective layer subsequently superposed on

the substrate.

The dyes used in the recording layer containing a
dye may be dyes having absorption in the wavelength region
of oscillaéion of semiconductor laser such .as polymethine
dye, pﬁthalocyanine dye, naphthalocyanine dye, naphtho-
quinone dye, azulene dye, dithiol metal complex dye and

the like. .

‘J

These dyes may have various substituents so as to

control the solubility of the dye in a solvent to a de-
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sirable range or impart desirable recording characteris-

"tics. The dyes may be used alone or in combination.

Amqnq the dyes, phthélocyanine'dye and naphthalo-l
cyanine dye are preferable from thé standpoint of dura-
bility.

Among them, alkoxy substituted phthalocyanine,
alkylthio substituted phthalocyanine and halogehated
phthalocyanine derived fro@ these substiﬁuted phthalo-
cyanines are exemplified.

More particular substituted phthaiocyanine dyes as
described in the above-mentioned EP-0337209 and EP-
0373643 are preferable.

According to the present invention, the recording
layer containing a dye can be usually formed by a coat-

ing method. Among the coating methods, a spin-coating

‘method is p:efefahlq.

When the above-mentioned dye is formed into a layer
by a coating method, the dye may be dissolved in a sol-
vent not adversely affecting the substrate. .

Such solveﬁts substaﬁtially incaéable of dissolving the.

resin for substrate are, for example, aliphatic or ali-

_ cyciic hydrocarbons such as hexane, heptane,.octéne,

o
.

decane, cyclohexane, and the like;
ether type ﬁon-polar solvents such as diethyl ether,

dibutyl ether, diisopropyl ether and the like; and
, i _

D
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alcoholic solvents such as methyl alcohol, ethyl alcohol,
isopropyl alcohol, allyl alcohol, methyl cellosolve, and
the like. | . '
The ;esulting dye solution may be appligd, by a

spin~coating, to the whole surface of the substrate out-
side of the dent at the inner peripheral portion formed
by a stamper fixing.jig, for e#ample, in the case of an
injection molded resin substrate. ' |

Then, according to the present invention, the record-

-ing layer at the outermost peripheral portion of the sub-

sﬁrate is removed with a solvent so as to form an exposed

substrate portion at the outermost peripheral portion.
The removing method may be a method  of dropping a

solvent onto a poftion of the recording léyer to be remov-

ed in the vicinity of the outermost periphéral portion

'while rotating the substrate. The solvent used there is

preferably a-SSlveﬁt capable of dissolving 3 % by weight

or more of the dye. . .
Exemplary ;uitable solvents for removing the record-

ing layer'inélude:

the above—mentioned solvents useq for coating the dye;

halogen containing solvents such as

carbon tetrachloride, ' -

chloroform,

methylchloroform,

Sheet Has Been Replaced
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1,1,2—trithoroethane,

trichlene,

dich}orome?hane,

and the like;

hydrocarbon solvents such as
benzene,

toluene,

xylene,

and the like;

ketone type solvents such as
cyciohexanone,

methyl ethyl ketone,
methyl'isobutyl ketone,

and the like;

alcoholic solvents such as
butyl cellosolve,

ethyl cellosolve,

and the iike; and

ester type solvents such as
butyl aceﬁate;

amyl'acétate,

.cellosolve acetate

and the like.

Theléolvents_may be used alone or

in combination.

When a recording layer containing a dye is prepared,

This Sheet Has Been Re;
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in addition to the above-mentionéd dye, there may be used
resins such as nitrocellulose, ethylcellulose, acrylic
resins, po{fstyrene resiﬁs, ufethane resins and the like;
leveling agents, deforming agents and the like in an amoﬁnt
which does not adversely affect the.effect of the present
invention, for example, about 20 % or less, preferably
about 10 % or less.

Then, accordihg to thelpresent invenﬁion, a reflec-
tive layer is provided on_the recordiné layer.

As the reflective layer on the fecording.layer, in
usual, a metal thin film is preferably used.

Taking the playability of the medium of the preseht
inventién by commercialiy available CD players into con-
sideration, the reflectivity of the medium is preferably
60 % or more. As preferable metals, there may be mentioned

aluminum, gold, silver, copper, platinum, nickel and the

like and alloys containing the metals as mentioned above

as a component or components. The refleétive layer made
of the metal may be fqrﬁed by vapor deposition, sputtering
and the llke. ' In usual, the thickness of'feflective layer

is preferably 500 - 2000 A.

When the substrate is a circle, the reflective layer
is formed such that at the inner peripheral portion the
recording layer protrudes in an annular form under the

reflective layer, and at the outer peripheral portion the

e
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reflective ‘layer extende o&er the recording layer, but
the exposed portion of the substrate remains at the outer-
most peripheral portion of the substrate.

In order to protect the metal reflective layer, a
pfotective layer is formed on the reflective layer. As
the protective layer, liquid resins are used. eIn parti-
cular, frem the standpoint of productivity, liquid resins
curable by ultraviolet-ray irradiation afe preferable.
The thickness of the protective layer is preferably about
1 - 15 pm.

The protective layer may be prepared by coating with
a liquid resin the area ranging from the region where the
recording layer is pro?ided or from the reéion which is
inside of the inner pefipheral portion of the recording
layer where the recordlng layer is not prov1ded, to the
outermost peripheral portlon of the substrate (a portion
where the substrate is exposed) over the outer periphery
of the reflective layer, and then the coated resin is
cured. The side wall 1' (in FIG. 4) of the substrate may
be covered with an overflewing protective layer 7 (in
FIG. 4). |

For eiample, when a liquid resin Capable of dissolv-
ing the recording layer is coated on the substrete having
a dent fermed by-a stamper fixing jig by a_spin-coating

method, the liquid resin is dropped onto the outside of

This Sheet Has Been Re ﬂ
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said dent and then the substrate is rotated to coat the
whole surface, and the coated liquid resin is cured.

As & iesult of thé above-mentioned coating procedure,
at the innermost peripheral portion the most portion of
the recording layer protruding from the reflective layer
is dissolved away by the ligquid resin and the protective

layer is formed extending over both the recording layer

and the reflective layer.

On the other hand, with respect to the outer pgri—
phery, there is provided an exbosed substrate portion at

the outermost peripheral portion and thereby a protective

~layer can be formed exténding over the recording layer and

the reflective layer.

Therefore, it is'preferable that the liquid resin

'used_for fprming the protective layer is of the kind cap-

able of dissolving 0.5 % by weight or more of the record-
ing layer; and more preferably, of the kind capable of
dissolving 1 8 by weight or more of the recording layer.
Further, from the standpoint  of the adhesion between
the prpgective lafer and the substrate, it is preferable
that the liquid resin used is of'the kind capable of Ais-
solving at least 0.5 % by weight, more preféragly at least
1 % by weight of the substrate resin. '
According to the present invention, the most part of

the recording layer protruding from the inner periphery

.
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of the reflectlve layer can be dlssolved away with the
llquld resin. It is not always necessary to completely
dissolve away the protruding recording layer. In this .
invention, the liquid resin being capable of dissolving.
both the substrate resin and the recording layer, the

liquid resin penetrates through the remaining recording

-layer to the surface of the substrate, and the substrate

is'also dissolved with the liquid resinland thereby, fhe
resin.ahd the substrate are mixed with each other so that
the adhesion between the protective layer and the substrate
is improved.

The optical recording medium of the pfesent inven-
tion is irradiate& with a laser beam through the substrate
to record or read out signals. The wavelength of the
laser beam used is, in.usual, preferably 640 - 850 nm,'

and a semiconductor laser having an oscillatory wavelength

of such range as above is preferable.

For recording, the laser output is made about 5 - 12 mW
én the iecording layer while rotating the medium, and for
readout, the laser output is made about 1/10 times that
for recording. | |

Printing may be made oﬁ the protective layer of the
optical recording medium of the presént invention.

The following examples illustrate the present inven-

tion, but it is to be understood that they are given for

il
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the purpose of illustration and not limitation.
The dyes used in the following examples were prepared

according to EP-0337209 or EP-0373643.

Example 1 .
A 3.5 weight % solution of a brominated (average

3.0 bromine etoms per molecule) Pd-tetra-(t-butyl-cyclo-
hexyloxy) phthalocyanlne dye in octane was dropped onto
an outside portion of a dent formed by stamper fixing
jig on the surface of an injection molded polycarbonate
resin substrate (1.2 mm thick, 120 mm in outer diameter
and 15 mm in inner diameter) having'a spiral groove (140
nm in depth, 0.5 ym in width, 1.6 um in pitch) and then
the resin_substrate was rotated at 1500 rpm for 10 sec.
to form a recording layer.

Further, the substrate was rotated and then while
rotating the substrate, octane was dropped onto the re-
cording layer of the outermost peripheral portion of'the

substrate to remove the recording layer at the outermost

'peripheral portion. Then the substrate having the record-

ing layer was dried at 40°C for 10 min. 1In such a way,
there was formed a recording layer substantially composed
of the phthalocyanine dye which ranged from an dutside
portion of said dent (as to the inner peripheral porrion)

to a portion which was by about 1.5 mm inside from the

eet Has Been Re laced
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outermos: periphery of the substrate (as to the outer

-~

peripher

1]

1 portion).

On the recording layer taus formed was formed 2 golé
thin layver of 80 nm thick as a reflective layer by sput-
tering. The outer peripheral porticn of the reflective
layer extended over the ouier periphery of the recording
layer, but no reflective layer was formed at the arnular
region at the outer peripheral portion of about 1 mm wi&e.

The reflective layer was formed at an innermost peri-
pheral pcrtion such thaf the recording layer protruded
about 1 mm in width. |

An ultraviolet ray-curable resin (SD-17, trade ﬁamé}
supplied by Dainihon Ink Co., about 35 cps) was coated
at the whole region outside of the dent by spin-coating.

Then, the whole surface of the coated resin was ir-
radiated with ultraviolet ray (400 mJ).and cured to fo?m
a protecﬁive layer. The thickness of the resulting protec-
tivé layer was about 7 um.

When the ultraviolet ray-curable resin was coated,

the poftion of the recording layer protruding from the

innermost reflective layer was brought into contact with

and dissoclved in the ultraviolet ray-curable resin, and
thereby an ultraviolet ray-curable resin in which a.
minute amount of the dye constituting the recording laver

was disscived was coated on the reflective layer, a=d

et Has Been R laced
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the protective layer was formed extending over the re-
cording layer and the reflective léyar.

Further, at the outermos: peripherai portion thel
protective layer was formed extending over both the ré-
cgrding layer and the feflective layer.

When the inner peripheral portion and the outer
peripheral portion of the medium thus produced were ob-
served from the substrate side and the protective layer
side. by means of a microscope, at the outer peripheral
portion the refléctive layer exﬁended over the recording
layer by about 0.5 mm and the protective lafer extended
over the feflective layef by about 1 mm, and thereby the

protective layer was formed up to the outermost periphery

'of the substrate as shown in FIG. 4.

On the other hand, it was observed that at the inner
peripheral portion the reflective layer and the recording
layer were formed such that their inner ends were at
about the same position and the protective layer were
formed exténding over both the recording layer and the
reflective layer by about 1 mm. as shown.in FIG. 4.

In Qrder'to evaluate the adhesion of the protective
layer of the medium thus prepared,.tape peeling tests

with an adhesive tape were conducted. No peeling of the

 protective layer was abserved.

For durability tests, the medium was allowed to stand

—’—_’——‘_—_'__—’_-_’_.——-_
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for 2000 hours at 80°C and 90 % RH, and then peeling =2sis
were conducted. No peeling of the protec:ive layer was
observed.

Further, solubility of the dye and ﬁhat-of the s
strate resin in the uncured ultraviolet ray-;ﬁ:able Tssin
were measured. Each of them was dissolved in the ul
violet ray-curable ;esin in an amount of 1 % by weightz

Oor more.

Comparative Example 1

The procedure of Example 1 was repeatsd except that
a 3.5 weight % solution of a brominated (average 3.0.
bromine atoms per molecule) Pd—ﬁetra—(4-methyl-pentan-2-
oxy)'phthaLocyanine dfe in octane was used in place c¢f

the dye in Example 1, and a medium was produced.

The dye used in this medium was hardly soluble in the

‘ultraviolet réy-curable resin and the recording layer at

'the innermost peripheral portion could not be removed, but

remained such that the portion protruded -from the inner

periphery of the reflective layef. Therefore, at the in-

nermost peripheral portion the ﬁrotectivé layer could not

be formed extending over the recording layef.

LN

Tape peeling tests were conducted according to.Example
1. The protective layer was not peeled off at all, zut

after the humidity and heat resistance tes:, the outermost

—_
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peripheral portion &id not peel, but the innermcst geri-

pheral portion peeled.

Comparative Example 2

The procedure of Example 1 was repeated up o the
formation of a reflectiQe layer. After the r-;l::tive
layer was formed, octane was dropped onto the irrner
peripheral portion while rotating the substrate so as to
remove the recording layer at the inner peripherzl por-
tion.

The recording layer protruding at the inner periph-
eral portioh was removed, but wrinkles formed at the
reflective layer. The wrinkles appeared to be att;ibu—
table to peeling of the-refleétive-layer.

This indicates that it is difficult to remcve Ehe re-

cording layer protruding from the reflective layer with a

solvent.

Example 2 _

The-procedure of Example 1 was repeated except that
a.3.2 wt; % solution of a brbmiﬁéted (average 3.5 bromine
atoms per molecule).Pd-tetra-(2;4—dimethylpénta:-3—oxyf
phtﬁalocyanine dye was used in plaée of the dy; in Example-
1, and a medium was produced.

The adhesion of the protective layer was evaluated.

/
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No peeling was observed both before and after the dura-

bility test.
This dye was dissolved in the ultraviolet ray-curgble

resin in an amount of 1 % by weight or more..
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WHAT IS CLAIMED IS:
1. An optical recording medium comprising a trans-

parent resin substrate,

a recording layer overlying the substrate,

a metal reflective layer overlying the'recording layérr
and |

a protective layer overlying the metal reflective layer,
which comprises:

the substrate having no recording layer at the inner peri-
pheral portion and at the outer peripheral portion, the
recording i;yer containing a dye being provided at a region
of the substrate other than the above-mentioned no-recorgd-

ing-layer portions,

_the metal reflective layer being provided on the record-

ing layer such that'the inner peripheral portion of the
metal refiective layer substantially consists with that
of the recording layer and the outer peripheral portion
of the metal reflective layer extends over that of'the
recording layer, and
the inner peripheral portion and the outer peripheral
portion of the protective layer értending over those of
the reflective layer, respectively.

2. A process. for producing an optical recording’

medium comprising a transparent resin substrate, a record-
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ing layer overlying the substrate, a metal reflective
layer overlying the recording layer, and a protective
layer Qveriying the metal reflective layer, which com-

prises:
forming a recording layer containing a dye by spin-coat-

ing on the substrate;

removing the recording layer in the vicinity of the outer-

most peripheral portion of the substrate to form a por-
tion at the inside of the outermost periphery of the sub-

strate where the surface of the substrate is expdsed;

forming the metal reflective layer on the recording layer

such thatrthe recording layer protrudes at the inner
peripherél portion of the metal reflective layer thle
the metal reflective layer extends over the recording
layér at the outer peripheral portion and a region
having no reflective31ayér is provided at the outermost -

periﬁheral_portion of the substrate;

coating a liquid resin capablg of dissolving the reCordi
ing layer at least from the protruding region of the re-
cording layer to the outermost peripheral portion of the
substrate;

thereby removing the recording layer extending over the

inner peripheral portion of the reflective layer’' by dis-

solution;

curing the liquid resin; and

[
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thereby forming on the metal reflective layer the protec-
tive layer extending over the reflective layer both at

the inner and the outer peripheral portions.

e g
ct
i
(1

3. The process according to claim 2 in which
liquid resin used for the protective layer is an ultrza-

violet ray-curable resin.

4. The process according to claim 3 in which the

liquid resin is coated by spin-coating.

S. The process according to claim 3 in which, tefore
forming the reflective layer, a solvent is dropped ont

the outermost perlpheral portion of the substrat° whil

cr

rotating the substrate to remove the recording layer a
the outermost peripheral portion, and thereby an exposéd
portion of the substrate is formed at the outermest peri-

pheral portion in the annular form.

6. The process accofding to claim 5 in which the
ultraviolet ray-curable liquid r&sin used for the protec-
tive layer is of the kind capable of dissolving 0.5 % by
weight or more of the recording layer

7. The process according to claim 6 in which the

-
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ultraviolet ray-curable liquid resin used for the protec-
tive layer is of the kind capable of dissclving 1 % by

weight or more of the recording layer.

8. The process according to claim 7 in which the

substrate is composed of polycarbonate resins and injec-

tion-molded.

9. The medium according to claim 1 in which the
substrate is composed of polycarbonate resin and injection-

molded.
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