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M/3653.3 

· TITLE,OF THE INVENTION 

OPTICAL RECORDING MEDIUM AND 

PRODUCTION THEREOF 

5 BACI<GRO.UND OF THE INVENTION 

Field of the Invention 

The presen~ invention relates to an optical ~ecord-

ing mediu~, and more particularly, to an optical record­

ing ·medium.of a single plate type comprising a recording 

10 layer composed of a dye, having a high reflectivity, cap~ 

able of recording a large volume of information and a pro-

cess for producing the medium. 

Descriptio~ of the Related Art 

Writable optical recording mediums of a single plate 

15 type playable by a commercially available· compact disc 

(hereinafter called "CD") which comprises a recording · 

layer composed of ~ dye, a metal reflective layer overly­

ing the recording layer for enhancing reflectivity and a 

protective layer overlying the reflective layer are pro-

20 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'protect a 

recording· layer and the reflective layer. As the protec-

25 tive layer, a hard resin, so-called "hard coat 0 , is 
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usually used so as to prevent the damage of the record-

ing layer and the reflective layer. 

Further, additional functions of the protective layer . 
are the prevention of peeling of the recordin.g layer and 

5 the reflective layer, inhibition of oxidative deteriora­

tion ot the recording layer and the reflective layer, 

and thereby serving ·to improve the durability. 

Therefore, the adhesion between the prote·ctive layer and 

10 

the reflective layer is required to be strong. 

However, in the case of a medium using a dye i~ a 

recording ·1ayer, the recording layer is usually formed 

by spin-coating. An optical disc substrate has a groove, 

and when a recording layer is formed by spin-coating, the 

recording layer is formed on the whole surf ace of the 

15 substrate ranging from the further inside of the groove 

at the inner peripheral portion of the substrate to the· 

outermost ~dge of the substrate. 

Taking into consideration the adhesion between the 

protective ~ayer and the reflective layer, it is demanded 

20 to remove the recording layer at the inner peripheral and 

outer peripheral portions of the substrate and form a 

protective layer·extending over the peripheries of the 

recording layer and .the reflective layer .as proposed by 

Japanese Patent Application Laid-Open Nos. Hei 2 - 183442 

25 and 2 - 236833. 
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In order to form the protective layer extending over 

both the recording layer and the reflective layer as 

shown, for example, in FIG. 4, it is necessary to provi9e .. 
a portion where the substrate is exposed at each of the · 

5 inside of the innermost periphery and ·the outside of the 

outermost periphery (outermost edge) of the recording 

layer. 

For the purpose of forming such a structure, hereto­

fore, the recording layer formed at each of the outer 

10 and the inner peripheral portions has been removed. For 

15 

. 
example, the recordi.ng layer at the outer peripheral 

portion of the substrate can be easily removed by dropp­

ing a solvent to the peripheral portion whil~ rotating 

the substrate. 

On the contrary, the 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 layer away with a solvent 

20 or burning the recording layer with laser as disclosed 

in Japanese Patent Application Laid-Open No. Hei 2 -

183442. 

However, according to the present inventor~' investi­

gation, those methods are complicated and of less produc-

25 tivity, and the recording layer can not be.completely 

iif flmi i1fi1nr 
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removed •. And we have found that the adhesion of the 

protective 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 peel-

s ing strength at the inner peripheral portion is poor so 

that peeling occurs at the inner peripheral portion. 

Alternatively, a recording layer at· the inner peri-

pheral portion can be removed as shown in Japanese Patent 

Appiication La*d-Open No. Hei 2- 236833. That is, a 

10 reflective layer is formed on a recording layer in such 

15 

20 

a way that 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 solvent, it is 

damaged and thereby, the reflective lay_er is peeled off 

and noise of the resulting medium increases, because the 

reflectiv.e layer is a very thin metal film. 

This method is also including a complicated solvent 

washing-step and further, the productivity is poor. 

The present inventors have variously researched so 
•"' as to develop a method for producing easily and at a high 

productivity an optical recording medium of a single plate 

25 type such that the adhesion of a protective layer to a 

-
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reflective layer is excellent and no peeling occurs at 

the inner peripheral portion and the outer per~pheral 

portion w~en subjected to a tape peeling test after the-. 

medium is stood under high temperature and h.igh r.umidi ty 

conditions for a long period of time. 

The present inventors have noticed a~ important fact 

that the remaining stress at the protective layer etc. is 

different depending on the positions of the layer, that 

is, the 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 present inventors have found.that the above-

mentioned disadvantages can be solved by (1) forming a 

ref lee ti ve layer extending o-ver the recording layer and 

15 further forming a protective layer ~x~ending over the 

reflective layer at the outer peripheral portion of the 

substrate and (2) forming a protective layer extending 

over both the recording layer and the reflective layer 

at the inner peripheral portion, that is, ·it is not neces-

20 sary that the reflective layer extends over the recording 

layer at the inner pe~ipheral portion as shown in FIG. 3. 

,.J 

25 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide 

an optica~ recording medium exhibiting an excellent ad-··. 

hesion strength of the protective layer even.when stood 

5 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 recording medium comprising 

a transparent resin substrate, a recording layer overly-

10 ing the substrate, 

a metal reflective layer overlying the recording layer, 

and 

a protective ~ayer overlying the metal reflective layer 

which comprises 

15 the substrate 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 n~n-recording-

20 layer-portions, 

the metal reflective layer being.provided on the record-

ing layer such that the inner peripheral por.tion of the 

metal reflective layer substantially consists w1th that 

of the recording layer and the outer peripheral portion 

25 of the metal reflective layer extends over that of the 
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recording layer to become preferably an annular form, and 

the inner peripheral portion and the outer peri9he=al 

portion of' the protective layer exte~ding over those of: 

the reflective layer, respectively. 

According to another aspect of the present invention, 

there is provided a process for producing an optical re-

cording· medium comprising a transparent ~esin substrate, 

a recording layer overlying the substrate, a metal reflec-

tive layer.overlying the recording layer, and a protective 

10 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 outer-

most peripheral portion of the substrate to form a por-

15 tion at the inside of the outermost periphery of the sub-

strate where the surface ~f the substrate is exposed; 

forming the metal reflective layer on the recording layer 

such that the recording layer protrudes preferably in the 

annular form at the inner peripheral portion of the metal 

20 reflec~ive layer while the metal reflective layer extends 

over the recording layer at the outer peripheral portion 

and a preferable annular region having no reflective layer 
.-· 

is provided at the outermost peripheral portion of the 

substrate; 

25 coating a liquid resin capable of dissolving the recording 

layer at least from the protruding region of the re-
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cording layer to the outermost peripheral portion of the 

substrate, and thereby removing the recording layer ex­

tending over the inner peripheral portion of the ref lec­

ti ve layer by dissolution; 

5 curing the coated liquid resin and thereby forming on the 

metal reflective layer the protective layer extending 

over the reflective layer both at the inner and outer 

peripheral portions. 

10 

15 

20 

... 

25 
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BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1· shows schematically a. cross section of a 

~tructure ~omposed of a substrate and a recording layer. 

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

s 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 

10 str·ucture at a step following FIG. 2 where a reflective 

layer is formed on the recording layer; 

15 

20 

25 

FIG. 4 shows schematically a cross section of an 

embodiment ·of the optical recording medium of the present 

invention; and 

FIG. 5 is a partially cross-se~tional diagrammatical 

perspective view illustrating an embodime.nt of the struc­

ture of the optical recording medium of the present in­

vention corresponding 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 as 

shown below. 

Referring to FIG. 1, a recording layer. 2 is formed 

on a substrate 1 outside of a dent 3 formed by a stamper 

fixing jig. 

Then, as shown in FIG. 2, the recording layer 2 in 

the vicinity of the outermost peripheral portion 4 of 

10 substrate 1 is removed. 

Further, as shown in FIG. 3, a reflective layer 5 

is formed such that the reflective layer 5 extends over 

the outer periphery of recording layer 2, but does not 

reach the outer ·periphe~y of substrate 1 and therefore, 

15 some outer peripheral portion 4' thereof is still exposed, 

and the reflective layer 5 does not reach the inner peri-

20 

phery of recording layer 2, that is, recording layer 2 

protrudes.inward exceeding the inner periphery of the 

reflective layer 5 as indicated by r~ference numeral 6. 

Furthermore, a liquid resin for protective layer is 

coated to"cover both outermost peripheral portion of sub-

strate 1 and the whole reflective layer, from the inner 
... 

peripheral portion 6 of recording layer 2 not covered 

with ref le6tive layer 5 to the outer peri~heral edge of 

25 substrate 1. The portion 6 of recording layer 2 is dis­

solved in protective layer. As a result, as shown i~ 
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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 overflowing 

~rotective layer 7. 

FIG. 5 is a perspect~ve view of an embodiment of 

the optical recording medium of the present invention 

where 1 denotes the substrate, 2 the recording layer, 3 

the dent formed by stamper fixing jig, 5 the reflective 

layer and 7 the protective layer. 

As a ~ransparent resin substrate used in the present 

invention, such substrate capable of transmitting sub-

stantially a semiconductor laser beam is preferable. 

Preferable transmittance of the laser beam is 85 % or 

higher. Further, it is preferable that optical anisotropy 

15 of the substrate is small. 

20 

Examplary suitable substrates include thermoplastic 

resin substrates composed of acrylic resins, polycarbonate 

resins, polyamide resins, polyvinyl chloride, polyolefin 

resins or the like. 

Among these resin substrates, from the standpoints 

of mechanical strength of substra"te, easy formation of 

grooves and pits, injection molded resin substrates made 
·"' 

of acrylic resins, polycarbonate resi~s, or polyolef~n 

resins are·preferably, and polycarbonate resin substrates 

25 are most preferable. 
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The shape of the substrate 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 

5 for controlling the recording position. The surface 

may have partly some pits. 

Such grooves and/or pits are preferably formed when 

the substrate is fabricated by injection molding or cast 

molding. For forming grooves and pits when the substrate 

10 is moled, a stamper having grooves and pits is mounted 

in the mold for a molding machine and the grooves and/or 

pits are transferred to the substrate. 

Accoroing to the present invention, the optical re­

cording medium comprises a transparent resin substrate, 

15 and a recording layer containing a dye, a reflective 

·1ayer and a prot~ctive layer subsequently superposed on 

the substrate. 

The dyes used in the recording layer containing a 

.:- • 1i • : •. ~ 

dye may. be dyes having absorption in the ~avelength region 

20 of oscillation of semiconductor laser such.as polymethine 

dye, phthalocyanine dye, na"phthal:ocyanine dye, naphtho·­

quinone dye, azulene dye, dithiol metal complex dye and 

the like •. 
... 

These dyes may have various substituents so as to 

25 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. 

Amon~ the dyes, phthalocyanine dye and naphthalo- ·. 

cyanine dye are preferable from the standpoi~t of dura-

5 bility. 

10 

Among them, alkoxy substituted phthalocyanine, 

alkylthio substituted phthalocyanine and halogenated 

phthalocyanine derived from these substituted phthalo­

cyanines are exemplified. 

More particular substituted phthalocyanine dyes as 

described ~n the above-mentioned EP-0337209 and EP-

0373643 are preferable. 

Acco~ding to the present invention, the recording 

layer containing a dye can be usually formed by a coat-

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

method is p~eferable. 

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. 

20 Such solvents substantially incapable of dissolving the. 

resin for substrate are, for example, aliphatic or ali­

cyclic hy~rocarbons such as hexane, heptane, .octane, 

decane, cyclohexane, and the like; 

ether type non-polar solvents such as diethyl ether, 

25 dibutyl ether, diisopropyl ether and the like; and 
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alcoholic solvents such as methyl alcohol, ethyl alcohol, 

isopropyl alcohol, allyl alcohol, methyl cellosolve, and 

the like. 

The resulting dye solution may be applied, by a 

5 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 example, in the case of an 

injection molded resin substrate • 

. Then, according to the present invention, the record-

10 · ing layer at the outermost peripheral portion of the sub­

strate 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 portion of the recording layer to be remov-

15 ed in the vicinity of the outermost peripheral portion 

while ~ot~ting the substrate. The solvent used there is 

preferably a solvent capable of dissolving 3 % by weight 

or more of the dye. 

Exemplary suitable solvents for removing the record-

20 ing layer include: 

the above-mentioned solvents used for coating the dye; 

halogen containing solvents such as 

carbon tetrachloride, 

chloroform, 

25 methylchloroform, 
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5 hydrocarbon solvents such as 

benzene, 

toluene, 

xylene, 

and the like; 

10 ketone type solvents such as 

cyclohexanone, 

methyl ethyl ketone, 

methyl isobutyl ketone, 

and the like; 

15 alcoholic solvents such as 

butyl cellosolve, 

ethyl cellosolve, 

and the like; and 

ester type solyents such as 

20 butyl acetate, 

25 

amyl acetate, 

.cellosolve acetate 

and the like. 

The solvents may be used alone or in combination. 

When a recording layer containing a dye is prepared, 
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in additiott to the above-me~tioned dye, there may be used 

resins such as nitrocellulose, ethylcellulose, acrylic 

resins, po~ystyrene resins, urethane resins and the like;. 

leveling agents, deforming agents and the lik~ in an amount 

S which does not adversely affect the effect of the present 

invention, for example, about 20 % or less, preferably 

about 10 % or less. 

Then, according to the present invention, a ref lec-

tive layer is provided on the recording layer. 

10 As the reflective layer on the recording .layer, in 

usual, a metal thin film is preferably used. 

Taking the playability of the medium of the present 

invention by commercially available CO players into con-

sideration, the reflectivity of the medium is preferably 

15 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 reflective layer made 

of the metal may be formed by vapor deposition, sputtering 

ZO and the like. In usual, the thickness of reflective layer 

!5 

0 
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 prot~udes in an annular form under the 

reflective layer, and at the outer peripheral portion the 
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reflective ·1ayer extends over 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 

5 protective layer is formed on the reflective layer. As 

the protective layer, liquid resins are used. In parti­

cular, from the standpoint of productivity, liquid resins 

curable by ultraviolet ray irradiation are preferable. 

The thickness of the protective layer is preferably about 

1 O 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 provided or ~rom the region which is 

inside of the inner peripheral portion of the recording 

15 layer where the recording layer is not provided, to the 

outermost peripheral portion 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 

20 be covered with an overflowing protective layer 7 (in 

FIG. 4). 

For example, when a liquid resin capable of dissolv-
·"' 

ing the recording layer is coated on the substrate having 

a dent formed by a stamper fixing jig by a _spin-coating 

25 method, the liquid resin is dropped onto the outside of 
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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 a result of the above-mentioned coating procedure, 

at the innermost peripheral portion the most portion of 

5 the recording layer protruding from the reflective layer 

is dissolved away by the liquid 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 peri-

10 phery, there is provided an exposed substrate portion at 

the outermost peripheral portion and thereby a protective 

. layer can be formed extending over the recording layer and 

the reflective layer. 

Therefore, it is preferable that the liquid resin 

15 used for forming 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 % by weight or more of the recording layer. 

Further, from the standpoint· of the adhesion between 

. 20 the protective layer and the substrate, it is preferable 

that the ·liquid resin used is of the kind capable of dis­

solving at least 0.5 % by weight, more preferably at least 
•" 

I 

i 
l 

j 25 
; 

I 
\ 

1 % by weight of the substrate resin. 

According to the present invention, the most part of 

the recording layer protruding from the inner periphery 

Th' Sheet Has Been Replaced 
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of the reflective layer can be dissolved away with the 

liquid resin. It is not always necessary to completely 

dissolve ~way the protruding recording layer. In this ~ 

invention, the liquid resin being capable o~ dissolving 

5 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 resin and thereby, the 

resin and the substrate are mixed with each other so that 

10 the adhesion between the protective layer and the substrate 

is improved .• 

The optical recording medium of the present inven­

tion is irradiated with a laser beam through the substrate 

to record or read out signals. The wavelength of the 

15 laser beam used is, in usual, preferably 640 - 850 nm, 

and a semiconductor laser having an oscillatory wavele.ngth 

of s·uch range as above is preferable. 

For recording, the laser output is made about 5 - 12 mW 

on the recording layer while rotating the medium, and for 

20 readout, the laser output is made about 1/10 times that 

for recording. 

25 

Printing may be made on the protective layer of the 

optical recording medium of the present invention. 

The foll'owing examples illustrate the present inven­

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

5 Example 1 . 

A 3.5 weight % solution of a brominated (average 

3.0 bromine atoms per molecule) Pd-tetra-(t-butyl-cyclo-
. . 

hexyloxy) phthalocyanine dye in octane was dropped onto 

an outside portion of a dent formed by stamper fixing 

10 jig on the surface of an injection molded polycarbonate 

resin subst~ate (1.2 mm thick, 120 mm in outer diameter 

and 15 mm ·in inner diameter) having a spiral groove (140 

run in depth, 0.5 )lM in width, 1.6 )lM in pitch) and then 

the resin substrate was ro.tated at 1500 rpm for 10 sec. 

15 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 

20 peripheral portion. Then the substrate having the record­

ing layer. was dried at 40°C for 1.0 min. In such a way., 

there was formed a recording layer substantially composed 

of the phthalocyanine dye which ranged from an ·outside 

portion of said dent (as to the inner peripheral portion) 

25 to a portion which was by about 1.5 mm inside from the 
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Out .:. · · · - t' · .. a"'".:. (as to the out.:= -rmos: per1pnery o~ ne s~os~r --

peripheral portion). 

On ~he recording layer ~~us fo=med was fo=med ~ goic 
thin layer of 80 nm thick as a reflective layer by s;ut-

5 tering. The outer peripheral portion of the reflective 

layer extended over the outer periphery of the recording 

layer, but no reflective layer was formed at the annular 

region at the outer peripheral portion of about 1 mm wi4e. 

The reflective layer was formed at an innermost peri-

10 pheral portion such that the recording layer protruded 

about 1 mm in width. 
,. 

An ~ltraviolet ray-curable resin (SD-17, trade name, 

supplied by Dainihon Ink Co., about 35 cps) was coated ; 

at the whole region outside of the dent by spin-coating. 

15 Then, the whole surface of the coated resin was ir-

ra4iated with ultraviolet ray (400 mJ) and cured to form 

a protective layer. The thickness of the resulting protec-

tive layer was about 7 pm. 

When the ultraviolet ray-curable resin was coated, 

20 the portion of the recording layer protruding from the 

innermost reflective layer was Drought into contact with 

and dissolved in the ultraviolet ray-curable resin, and 
·"' 

thereby an ultrayiolet ray-curable resin in which a. 

minute a~ount of the dye cor.s~ituti~g the recording layer 

25 was dissolved was coated on the reflective layer, a~d 
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the protective layer was formed extending over the re­

cording layer and the =eflective layer. 

Further, at the outermost peripheral portion the· 

protective layer was formed extending over both the re­

s cording layer and the reflective 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 

10 portion the reflective layer extended over the recording 

layer by ~bout 0.5 mm and the protective layer extended 

over the reflective layer by about 1 mm, and thereby.the 

protective layer was formed up to the outermost periphery 

of the substrate as shown in FIG. 4 • 

1 5 
. 

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 extending over both the recording layer and the 

20 reflective layer by about 1 mm. as shown in FIG. 4. 

25 

In order 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 t~en peeling ~es~s 

were conducted. No peeling of t~e prctec~ive layer was 

observed. 

Further, solubility of the dye and t~at of the s~=-

5 strate resin in the uncured ultraviolet ray-cu=able =ssi~ 

were measured. Each of them was dissolved in the ul~=a-

violet ray-curable resin in an amount of 1 % by weigt~ 

or more. 

10 Comparative Example 1 

The procedure of Example 1 was repeated except t~at 

a 3.S·weight % solution of a brominated (average 3.0 

bromine at~ms per molecule} Pd-tetra-(4-methyl-penta~-2-

ox¥) phtha~ocyanine dye in octane was usec in place cf 

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

The dye used in this medium was hardly soluble in the 

ultraviolet ray-curable resin and the recording laye= at 

the innermost peripheral portion could not be removed, but 

remained such that the portion protruded-from the inner 

20 periphery of the reflective layer. Therefore, at the in-
. . 

nermost peripheral portion the protective layer could not 

be formed extending over the recording layer. 

Tape peeling tests were conducted according to.Example 

1. The protective layer was not peeled off at all, but 

25 after the humidity and heat resistance test, the outermost 
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peripheral portion did not peel, but the innermcst ;er~-

pheral portion peeled. 

Comparative Examole 2 

5 The procedure of Example 1 was repeated up -:.o ·t:ie 

formation of a reflective layer. After the ref:s:tive 

layer was' formed, octane was dropped onto the i~~er 

peripheral.portion while rotating the substrate so as to 

remove the recording layer at the inner periphera: por-

10 tion. 

1 5 

20 

25 

The recording layer protruding at the inner periph-

eral portion was removed, but wrinkles formed at the 

reflective layer. The wrinkles appeared to be a~tribu­

table to peeli~g or the refle6tive·layer. 

This indicates that it is difficult to remove the 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 bromiriated (average 3.5 bromine 

atoms per molecule) Pd-tetra-(2,4-dimethylp~nta:-3-oxy)· 
•" 

pht~alocyanine dye was used in place of the dye in ~xample· 

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-curable 

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, 

I~ a metal reflective layer overlying the recording layer, 

and 

,, 
I 

a protective layer overlying the metal reflective layer, 

which comprises: 

the substrate having no recording layer at the inner peri-

10 pheral portion and at the outer peripheral portion, the 

recording layer containing a dye being provided at a region 

of the substrate other than the above-mentioned no-record-

ing-layer portions, 

the metal reflective layer being provided on the record-

15 ing layer such that the inner peripheral portion of the 

metal reflective 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 

20 the inner peripheral portion and the outer 'peripheral 

portion of the protective layer extending over those of 

the reflective layer, respectively. 

•"' 

2. A process. for producing an optical recording' 

25 medium comprising a transparent resin substrate, a record-

111111111111111111111111111111 
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ing layer overlying the substrate, .a metal reflective 

layer overlying the recording layer, and a protective 

layer overiying 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 oute=-

most perip~eral portion of the substrate to form a por-

tion at th~ inside of the outermost periphery of the sub-

10 strate where the surface of the substrate is exposed; 

forming the metal reflective layer on the recording laye= 

such that the recording layer protrudes at the inner 

peripheral portion of the metal reflective layer while 

the metal reflective layer extends over the recording 

15 layer at the outer peripheral portion and a region 

having no reflective layer is provided at the outermost 

peripheral portion of the substrate; 

coating a liquid resin capable of dissolvirig the re~ord-

ing layer at least from the protruding region of the re-

20 cording lay·er to the outermost peripheral portion of the 

substrate;. 

thereby re~oving the recording layer extendinq over the 

inner peripheral portion of the reflective.layerjby dis-

solution; 

25 curing the liquid resin; and 

. ' lll\11\ "''" '"" \\Ill \Hiil * C L M S * 
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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. 

3. The process according to claim 2 in which tr.e 

liquid reiin used for the protective layer is an ult=a-

violet ray-curable resin. 

4. The process according to claim 3 in which the 

10 liquid re~in is coated by spin-coating. 

5. The process according to claim 3 in which, before 

forming the reflective layer, a solvent is dropped onto 

the outermost peripheral portion of the substrate while 

15 rotating the substrate to remove the recording layer at 

the outermost peripheral portion, and thereby an exposed 

portion of .the substrate is formed at the outermost peri-

pheral por~ion in the annular form. 

20 6. The process according to claim 5 in which the 

ultraviolet ray-curable liquid resin used for the protec-

tive layer is of the kind capable cf dissolving 0.5 % by 

weight or more of the recording layer. 

25 7. The process according to claim 6 in which the 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\\II\ 
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ultraviolet ray-curable liquid resin used for the protec-

tive layer ~s of the kind capable of dissolving 

weight cir more of the recording layer. 

% by 

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 

10 substrate is composed of polycarbonate resin and injection-

molded. 

15 

20 

25 
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