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TITLE OF THE INVENTION 

OPTICAL RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

Field of the Invention 

M/3641.9 

The present invention relates to an optical record-

ing medium, and more particularly, to an optical record-

ing medium of a single plate type capable of recording 

a large volume of .inf~rmation and playable by commercia-

lly available compact disc players which comprises a re-

cording layer contai~ing a dye, a reflective layer over­

lying the. recording layer, and a protective layer ov~rly-

ing the reflective layer. 

Description of the Related Art 

As an information-oriented society has recently de-

veloped rapidly / opti·cal recording mediums have been 

widely utilized and researched which can make a re-

rnarkably high density recording as compared with magne-

tic recording mediums. 

As optical reco+ding mediums, there are known a 

read-only~medium in which-information .has been recorded 

in advance and only reproduction is possible, a writable 

medium in which information can be recorded by users 

and reproduced, and a rewritabl~·medium in which infor-

25 mation can be recorded therein and th~ inform.ation thus· 
REPLACED SHEETS SO · 

fH' Description : paged ... L.. to paged .. '/¥ ••••.. 
l2I' Claim(s) : paged ... ~ ... to paged-~~ ... : .. . 
D Drawing(s) : paged ........ to paged ......... . 
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recorded can be reproduced or erased. 

Among t~em; the writable medium is generally in­

expensive and excellent in durability as compared with 

the rewritable medium. Therefore, the writable medium 

has been widely used as a medium for storing a large 

volume of data. 

The optically writable .medium may have a ·metal layer 

of Te, Bi or the like or a dye layer of cyanine dyes, 

phthalocyanine dyes or the like as a recording layer on 

a substrate. 

Information can be recorded in the recor~ing layer 

by irradiating a laser beam to cause a physical or chemi-

cal change (pits formation) in the layer. 

~h~ pits are read out with a laser be~m which is 

sufficiently weaker than that used for recording and 

thereby the information can be reproduced. 

Among the optically writable mediums, there have 

recently been developed and spread some mediums capable 

of reading out by commercially availabl.e· compact disc 

(CD) players·. 

The writable mediums-which.can be reproduced by CD 

players are proposed in Optical Data Storage 198.9 Techni-

cal Digest Series Vol. 1, 45 ( ~ 989), EP · - 353393 and .the 

like. The mediums are of a single plate type comprising 

a ~ecording layer composed of an organic dye, a metal .. . . 

:=-.·· 
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reflective layer and a protective layer. However, a 

cyanine dye is used in the r~ording layer ~~ ~hat there 

are problems as to poor light resistance and poor heat 

and humidity resistance. 

Further, EP - 0373643 discloses a writable medium re-

producible by CD players and'having a recording layer 

composed of a phthalocyanine dye. When a ph~halocyanine 

dye, in particular, a phthalocyanine dye soluble in a 

nonpolar solvent is used in a recording layer, the re-

sulting medium is excellent in light resistance and 

heat and humidity res·istance, but there are some draw­

backs tha·t under certain conditions good written ·(:record-

ing) signal charact~ristics are not obtain~d, when a 

great nember of sheets of each individual medium has a 

15 very small ~ifference in recording signal characteristics; 

and the recording sensitivity of the medium is low. 

For forming a recording layer containing a dye .of . . 

the above-mentioned medium, there is usually used a method 

for coating-with an _organic dye solution~· In particular, 

20 a spin-coating method is generally used from the stand-

I 
i 

1 • \ 

. . 
points of easy film formation and econ~my. 

However, there have· been hardly investigated the 

amount of a solvent remaining in ~ reco~ding layer and 
. . 

drying conditions after forming the recording layer when 

25 the recording layer is formed by a cqating method. 
.. 
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Japanese Patent Application Laid-open No. Hei 2 -

16083 disclose's that a solvated. dye is used for a record­

ing layer. And a dye solvated with 0.01 - ~-%.by weight 

of a polar solvent is preferable from the standpoints of 

S jitter and error rate. However, the medium is not pro­

vided with a reflective layer and a protective layer formed 

on a dye recording film, and the medium concerns a cyanine · 

type dye and a polar solvent. This Japanese Patent Appli­

cation does not disclose a medium comprisi~g a recording 

10 layer composed of a nonpolar solvent-soluble phthalo­

cyanine dye, and a r.eflective layer and a protective layer 

formed successively on the recording layer. 

The present inventors have intensively made research 

so as to solve the above-mentioned problems of writable 

15 medium capable of reading out by a commercial CD player 

which comprises a recording layer containing a nonpolar · 

solvent-soluble phthalocyanine dye; and a reflective layer 

and a protective layer successively formed on the recording 

layer. As a result, it has _been found that the amount 

2Q of a solvent remaining in the· recording layer of the 

medium has a qonsiderable-effect ·on the above-mentioned 

problems, and the drying conditions after forming the 

recording layer is very import~nt. Thus the present in­

vention has been completed. 

25 
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SUMMARY OF THE INVENTION 

' ' , ' 

An objec£ of the present invention is to provide 

.an optical recording medium having an improved recording 

sensitivity. 

Another object of the present invention is to pro-

vide an optical recording medium of an improved record-

ing signal charact~ristics s~ch as jitter. 

A fur.ther object of :f:he present invention is to 

provide an· optical recording medium in which each in­

dividual medium has a very small difference in quality 

even when a great number of sheets of the optical re-

cording medium are produced. 

According to· the present invention, there is provided 

an optical recording medium of a single plate type which 

comprises a substrate, a recording layer overlying the 

substrate, a reflective layer overlying the recording 

layer, and a protective layer overlying the reflective 

layer, the recording layer being produced.by coating a 

nonpolar solvent-soluble sub~tituted phtpalocyanine dye 

in a nonpolar solvent, and i~ ·the.medium the content of 

the nonpolar solvent rema:i:ning in.the recording layer 

being 5 % by weight or less. 

.. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The structure of the optical recording medium of the 

present invention may be fundamentally such"t""hat a record-

ing layer capable of forming a pit by absorbing a laser 

beam is provided on a transparent substrate which, if 

desired, has a pregroove (guide groove), and a reflective 

layer is provided on the recording layer so as to enhance· 

the reflectivity and furthermore a protective layer is 

formed on the reflective layer in order to protect the 

10 recording layer and the reflective layer. 

15. 

As a material for the substrate, there may be men-

tioned any material capable of transmitting substant~ally 

a semiconouctor laser beam and usable for ordinary optical 

recording mediums. 

Exemplary suitable materials for the· substrate in-

elude polymers such as polycarbonate resins, acrylic 

resins, polystyrene resins, polyvinyl chloride resins, 

epoxy resins, polyester resins, amorphous_ polyolefin 

resins and the like, and inorganic materipls such as·glass 

20 and the like. 

If necessary, these materials are formed into a sub-

strate having a pregroove by means of injection molding 

or by a me~hod.using a photopolymer. 

As the dye used for the recording layer of the present 

25 inv~ntion; nonpolar solvent-soluble substituted phthalo-.. . . 



- 7 -

cyanine dyes are preferable from the standpoints of match-

ing with an os'cillatory waveleng"t:h of semiconductor laser 

and ligh.t resistance and humiaity and heat resistance. 

As the nonpolar solvent-soluble substituted phthalo-

5 cyanine dye used in the present invention, there may be 

mentioned, for example, 

alkyl substituted phthalocyanine, 

alkoxy substituted phthalocyanine, 

alkylthio substituted phthalocyanine, 

10 trialkylsilyl substituted phthalocyanine, 

halogenated phthalocyanine derived from the above-mentioned 

substituted phthalocyanine, 

and 

the like. 

. 15 Among them, alkoxy substituted phthalocyanine, alkyl­

thio substituted phthalocyanine and halogenated phthalo-

cyanine derived from these substituted phthalocyanines 

are prefe:c::able. 

More particular substituted phthalocyanine dyes as 

20. described in the above-mentioned EP - 0337209 and EP -
. . 

0373643 are ·preferable wh.i.ch are -inco:r;prated by reference. 

The substituted'phthalocyanine dyes may be used 

alone or in combination. 

The nonpolar solvent, in particular, nonpolar organic 

25 solvent used for dissolving the abov~-mentioned dyes in I . . 
! 
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the present invention is not limited. In short, any non-

polar solvent.~ay be used as far as it.can dissolve the 

dye to be used and does not cause a damage t~ the sub­

strate when applied thereto. 

As a substrate, there are usually used polycarbonate 

~esin substrate, acrylic resin substrate and the like. 

Taking this fact into consideration, a nonpolar organic 

solvent having solubility parameter of less than 8.5 

is preferable. 

When an organic solvent having solubility parameter 

of 8.5 or more is used, in general, the recording posi-

tion can not be sufficiently controlled, and the error 

rate of recording signal is bad. 

Such drawbacks appear to be attributable to some 

damage~ formed at grooves of the substrate while coating. 

Solubility param~ter mentioned in connection with 

the present invention is defined as follows: 

~ = { (AH - RT ) / vL} i 
where 8 is a solubility parameter, AH is .a heat of va-

porization, and vL .is a molar.volume. 

A·H can be ca~culated by Hildebrand rule using a boiling 

point, and it is obtained by the follow1ng formula: 

A H298 =.23.7 Tb+ 0.020 Tb2 - 2950 

where Tb is a boiling point. Th~refo~e, the solubility 

parameter is the value at 298°K. 
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Examples of solubility parameter determined by 

Hildebran~ rule are partly described in detail, for ex­

ample, in "Yozai Handbook" (Solvent Handbook), pages 62-

63, edited by Teruzo Asahara, published by Kohdan Sha. 

Ca~culation of solubility parameter by Hildebrand 

rule is described in J.H. Hildebrand, "Solubility of 

Nonelectrolytes 11
, 424 -4.27 .(1950), Reinhold Publishing 

Co. 

Examples of ·organic solvents having a solubility 

10 parameter of less than 8.5 used in the present invention 

include: 

saturated aliphatic hydrocarbons such as 

_pentane, 

n-hexane.r 

15 isohexane, 

3-methylpentane, 

neohexane, 

2,3-dimethylbutane, 

n-heptane, 

20 2-methylhexane, 

3-methylhexane, 

3-ethylp~ntane, 

2,2-dimethyipentane, 

2,3-dimethylpentane, 

25 2,4~dimethylpentane, 

.. 



3,3-dimethylpentane, 

2,2,3-trimethylbutane, 

n-octane, 

isooctane, 

- 10 -

5 other isomers of octane, 

nonane, 

isomers of nonane, 

decane, 

isomers of decane, 

10 undecane, 

dodecane, 

and the like ; 

unsaturated aliphatic hydrocarbons such ~s 

pentene, 

15 hexene, 

isomers of hexene, 

hexadiene, 

isomers of hexadiene, 

hexatriene, 

20. heptene, 

isomers of_heptene, 

heptadiene, 

isomers of heptadiene, 

heplatriene, 

25 octene, 

. ' 



isomers of octene, 

octadiene, 

octatriene, 

nonene, 

5 nonadiene, 

nonatriene, 

decene, 

undecene, 

dodecene, 

10 and the like ; 

- 11 -

saturated alicyclic.hydrocarbons such as 

cyclopen'tane, 

methylcyclopentane, 

dimethyl~yclopentane, 

15 ethylcyclopentane, 

cyclohexane, 

methylcyclohexane, 

dimethylcyclohexane, 

ethylcyclohexane, 

20 isopropylcyclohexane, 

cycloheptane, 

cyclooctane, 

and the like ; 

unsaturated alicyclic hydrocarbons such as 

25 cyclopentene, 
.. 



cyclopentadiene, 

cyclohexene, 

methylcyclohexene, 

dimethylcyclohexene, 

5 ethylcyclohexene, 

cyclohexadiene, 

methylcyclohexadiene, 

cycloheptene, 

and the iike ; 

- 12 -

10 terpene type hydrocarbons ; 

linear ethers such ~s 

diethyl ether, 

dipropyl ether, 

diisopropyi ether, 

15 dibutyl ether, 

diisobutyl ether, 

dipentyl ether, 

and the like ; 

trichlorotrifluoroethane, 

20 propyl chloride, 

and the like." 

-.. : .. ~ . This Sheet Ha B 

· "''"'~ iinr 

Among them, the above-mentioned saturated aliphatic 

hydrocarbons·, ·unsatur~ted aliphatic hyd'rocarbons, satµrated 
. . 

a~icyclic hydrocarbons, unsaturated alicyclic hydrocarbons 

25 and. linear ethers are preferable. In particular, among 

.. , 
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these solvents, those having a boiling point of 180°C 

or less are more preferable since those serve to form 

easily a recording layer. These solvents may be used 

alone or in.combination. 

According to the present invention, solvents having 

a solubility parameter of 8.5 or more may be used in com­

bination with solvents having solubility par~rneter of 

less than 8.5. 

For example,.there may be used mixtures of the above-

10 mentioned solvents having a solubility parameter of less 

than 8.5 and the following solvents having a solubility 

parameter o~ 8.5 or more: 

aromatic hydrocarbons such as 

benzene, · 

15 toluene, 

xylene, 

ethylbenzene, 

and the like ; 

ester type solvents such as 

~a ethyl acetate, 

butyl acetate, 

amyl acetate, 

ethylene glycol monoethyl ether acetate, 

and the like i 

25 ketone ty~e solvents such as .. 



acetone, 

methyl ethyl ketone, 

methyl isobutyl ketone, 

cyclohexanone, 

5 isophorone, 

and the like ; 

- 14 -

alcohol type solvents such as 

ethyl alcohol, 

propyl alcohol, 

10 butyl alcohol, 

amyl alcohol, 

ethylene glycol monomethyl ether, 

ethylene g~ycol monobutyl ether, 

benzyl alcohol, 

15 and the like 

chloroform, 

carbon tetrachloride, 

methylene chloride, 

methyl chloroform, 

20 trichlene, 

tetrachlor-0ethylene, 

dichloroethylene, 

dichloroethane, 

tetrachloroethane, 

25 tetrahydrofuran, 
.. 

'~--~. 
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dioxane, 

diglyme, 

dimethyl formamide, 

and the like. 

Naturally, in the above-mentioned case, ·the solubi­

lity parameter of the resulting mixture solvent is to be 

controlled to a value of less than 8.5 by adjusting the 

ratio of the components of the mixture. 

In the case where a mixture solvent is used in the 

10 present invention, the solubility parameter of the mix­

ture may be defined.by the sum of products each of which 

is obtained by multiplying the volume fraction of a 

solvent by the solubility parameter of the solvent." 

That is, .the value of solubility parameter ( 8> can be 

15 calculated by the formula (1), 

where v,, V2 1 V3 ---- Vn are respective volume fractions 

of solvents in the mixture solvent, and $ 1, i 21 $ 31 

20· d.n are respective solubility parameters of solvents in 

the mixtur~ solvent. 

The concentration of the above-mentioned dye solu­

tion in the present invention is usual,ly 0.1 - 10 % by 

weight, preferably 0.5 - 7 % by·weight though it varies 

25 depending on types of solvent and methods for forming .. 
the recording film. 
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At this point, as far as the effect of the present 

invention is not adversely affected, there may be added, 

for example, known aromatic or unsaturated aliphatic 

diamine type metal complexes, aromatic or unsaturated 

5 aliphati~ diol type metal complexes, polymethine dyes, 

squarylium dyes, naphthoquinone type dyes, anthraquinone 

dyes or the like in an amount of preferably 30 % by 

weight or less, more preferably 20 % by weight or less. 

When these dyes are added, a solvent should be 

10 selected which can dissolve both the above-mentioned dye 

and the nonpolar sol.vent-soluble substituted phthalo-

cyanine dy~ of the present invention. 

According t9 the present invention, for purposes of 

· enhancing smoothness of a recording layer upon forming a 

15 recording layer or diminishing defects such as pinhole 

and the like, there may be added to a solution of a sub­

sti tu·ted phthalocyanine dye of the present invention or, 

if necessary, a solution of a substituted phthalocyanine 

dye and the above-mentioned dye the following soluble 

o· resin such as 

ni troc.ellurose, 

ethyl cellulose, 

acrylic re~ins, 

polystyrene, 

vinyl chloride-vinyl acetate copolym~r, .. 



polyvinyl acetate, 

polyvinyl butyral, 

polyester resins, 

and the like, 

- 17 -

--··· ~ 
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5 and additives such as leveling agents, deforming agents 

and the like. 

However, when unnecessarily large amounts of the 

res±n and the additive are added, reflectivity of the 

recording layer i"s lowered and recording sensitivity be-

10 comes poor. 

15 

In view of such· fact as above, the amount of the 

resin ana the additive is usually less than 20 % by · 

weigh~, preferably 10 % by weight or less, more pref­

erably 5. % by weight or less. 

In other words, the total amount of the substituted 

phthalocyanine dye and the above-mentioned dye capable 

of being used together with the substituted phthalocyanine 

dye in the recording layer is. usually at·least 80 % by 

weight, preferably 90 - 100 ·% by weight; more preferably 

20 95 - 100 % by weight. 

The aoove-rnentioned components are formed into a 

uniform layer on the.above-mentioned substrate to form a 

recording layer. Upon forming.the recording layer, the 

thickness of the recording layer is adjusted to obtain a 

25 sufficient reflectivity after forming a reflective layer •. 
. . 

·. 
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In the present invention, the recording layer may 

be prod~ced by a coating method such as spi~ ~oating, 

dip coating, bar coating and the like . 

. Among them, spin coating is generally used. That is, a 

s substituted phthalocyanine ~ye is used as a main com­

ponent and dissolved in a nonpolar solvent to prepare a 

10 

coating solution, and the coating solution is applied 

to the above-mentioned substrate and then dried to pro-

duce a recording layer. 

According to the.present invention, the amount of 

the solvent remaining in the recording layer of the 

medium is 5 % by weight or less. In the case where "the 

amount of the remaining solvent exceeds S % by weight, 

sufficient recording signal characteristics are not ob-

15 tained, in particular, when a great number of sheets of 

the medium, for example, 100 sheets or more, or 1.000 

sheets or more, are produced, each individual medium has 

a very small difference in the recording· signal character-

istics, tP,at is, the. characteristics ca·n not be stably 

20 obtained, an~ ·furthermore, the recording ·sensitivity be-

25 

. . 
comes poor. The lower limit of the c9ncentration is not 

particularly determined. However, from the standpoint 

of the producivity, .the concentration· is preferably o".05 

% by weight or more. 

The concentration of the remaining solvent may be 

made 5 % by weight or less by forming the recording layer 



iiiii1nr - 19 -

and then drying it. The temper~ture for drying may ~e 

room temperature or an elevated temperature higher t~an 

room temperature. 

The drying time and drying tem~erature are pref ~~ably 

5 such that T x ti {T: temperature, °C and t: time, ho~~) 

is preferably 50 or more, more preferably 100.or mor~~ 

1 0 

The upper limit of T x tt i~ not particularly deter~ined, 

but from the standpoint of the productivity, T x t~ is 

preferably 300 or.less. 

Further, the drying temperature is 50°C or more or 

preferably 60°C or more in view of the productivity Qf the 

medium and stability of the recording characteristic~. 

The dryi:r:ig temperature is preferably 100°C or lgwer 
. .. 

taking the heat resistance of the substrate into con~id-· 

15 eration. 

When the recording l~yer is dried at a temperature 

of S0°C or higher, the stress remaining in the subst~ate 

and the recording layer appears to be relaxed· and th~re­

fore, the better results of the present ~nvention ar~ 

20 exhibited more remarkably. 

The dFY.i.ng time may ~e usual.ly from about 15 minutes 

to 25 hours. On the .other hand, the pressure upon d1~ying 

may be atmospheric pressure or reduced pressure. 

The.recording sensitivity .in the present invention 

25 mea:r:is the optimum recording power.. When an FEM { eiglit-
. . 
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fourteen modulation) signal is recorded, then read out, 
. 

and the upper end and the lower end of the amplitude of 

the AC coupled HF signal thus read out are designated-by 

A1 and A2 , respectively, the recording sensitivity is 

5 the rec~rding power at (3 = 0. 04 where (3 = (A1 - A2) I 

(A1 + A2) • 

In general, the recording sensitivity i~ related to 

the speed of formation of pits. For example,. when the 

solvent remains ·in the recording layer, the melting tern-

10 perature of the dye is lowered and the heat decomposi-

tion temperature is lowered, the recording sensitivity 

becomes g·ood. 

However, according to the definition of ~recording 

sensitivity11 of the present invention, the recording 

15 sensitivity varies depending on the manner of formation 

of 9 kinds of pits, in particular, formation of "the 

longest pit and the shortest pit. Therefore, lowering 

of the melting temperature and lowering of the decomposi-

tion temperature of the dye do not always result in im-

20. proving the.recording sensitivity. 

25 

To me~sure the amount-of the remaining solvent of 

the medium, the reflective layer and pr~tective layer 

are removed and the remaining solyent in the recording· 
. . . 

layer is extracted with another solvent or evaporated 

out by heating in a closed system and then, the amount 

of"it is measured by gas ~hromato~raphy. 
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Further, the amount of the remaining solvent may 

be determined by measuring the weight loss of the re­

cording layer, or by measuring the absorbance ratio of 

the solvent in the layer by infrared spectroscopy. 

According to the present invention, an undercoating 

layer of various types may be formed between "the record-

ing layer and the substrate so as to improve. a resistance 

to a coating solvent and prevent the deterioration of the 

recording layer. 

Examplary suitable materials for the undercoating 

layer include high polymers such as polycarbonate, poly 

(methyl methacryiate}, polystyrene and the like, and·in­

organic substances such as Sio2 , Sn02 1 Al203 1 AlN and the 

like. These may be used alone or in combination. In 

15. addition, the undercoating layer may have a multi-layer 

20· 

25 

I 

structure composed of two or more layers. 

According to the present ·invention, after the forma­

tion of the recording layer, a reflective layer is formed 

on said recording layer. 

As the reflective layer·, there is used, for example, 

a thin film of· a metal such as Au, Ag;_ Al, Pt, Cu and the 

like, or a.thin film of-an oxide of such metals as above. 

The metal may be an alloy containing one or more of these 

metals. 

Further, in addition to the above-mentioned metals, 
.. 
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other metals such as Cr, Ni, Si, Ge, Pb; Pd, Sn, Sb and 

the like may be used as auxiliary component. 

For forming the reflective layer, there may be usually 

used vacuum vapor deposition, sputtering, ion plating and 

the like. The thickness ·of the reflective layer is usually 

about 20 - 200 nm. 

For the purpose of improving reflectivi~y or adhesion 

between the recording layer and the reflective layer, there­

may be provided an intermediate layer between the recording 

10 layer and the reflective layer. 

Exemplary suitable materials for the intermediate 

layer include high polym·ers ~uch as polycarbonate, poly 

(methyl methacrylate), polystyrene and the like; inorga­

nic substrances such as SiOz, Sn02, Al203, AlN and the 

15 like; and silane. coupling agents and the like. 

These materials may be used alone or in combination. 

The intermediate layer may have a multi-layer structure 

composed qf two or more~ layers. 

According to the present. invention, a protective 

20 . layer is formed on the above-mentioned reflective layer. 

The protective layer may be any kind 0£ protective layer 

as far as it can protect the recording layer and the re­

flective layer. For example, the protective layer may· 

be composed of a high polymer material such as polycarbo-

25 nate,· acrylic resins, polystyrene, po).yvinyl chloride, .. 
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epoxy resins, polyester and the like; and inorganic sub­

stances such as Si02, Al203 , AlN and the like. 

Among them, an ultraviolet light-curable acrylic 

resin or expoxy resin is preferable ·since it can be 

5 easily formed into a protective layer. 

These materials may be used alone or in combination. 

Further, the protective layer-may have a multi-layer 

structure composed of two or more layers. The thickness 

of the protective layer is usually .about 2 - 20 pm. 

10 Printing may be made on the protective layer of the opti­

cal recording medium.of the present invention. 

According to the present invention, the optical re­

cording medium exhibits an improved recording sensitivity 

and improved recording signal characteristics such as 

15 jitter and the like. 

20 . 

25 .. 
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The present invention is explained 'in detail referr-

ing to examp.les in the following, but .the embodiments of 

the present invention should not be construed-as limited 

1 by the examples. 
I 
I 

:s 
; 

Example 1 

A 2 weight % solution of a brominated (average 4.2 

bromine ~toms per molecule) Pd-tetra-(1,2-dimethylpropoxy)-

phthalocyariine dye .in n-hexane was dropped onto an in-

t O jection molded polycarbonate resin substrate having a 

5 

groove (120 nm in deptp, 0.5 pm in width, 1.6 pm in pitch) 

in a spiraf form of 1.2 mm thick and 120 mm in diameter •. 

Then the resin substrate was rotated at a speed of 1100 

rpm for 20 sec . 

. Under the same conditions as above, a· coated substrate 

was prepared and the solvent content in the dye of the 

coated subst~ate was quantitatively analyzed and it was 

found that the solvent content was 10 % by .weight. The 

analys~s was effected by peeli~g off the ~ye, dissolving 

O t~e dye thus peeled in· toluene and then effecting gas 

chromatography·.' 

.. 
) 

The above-mentioned coated substrate was dried with 

a hot wind at S0·0 c for 10 hours (T x t~ =. 253) to form 

a re9oraing layer • 

A thin gold film of 120 nm ·thick was formed on the 
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recording layer as a reflective layer by sputtering and 

then an ultraviolet light cured resin layer of 3 pm thick 

was formed as a protective layer to produce a medium. 

The protective layer and the reflective layer were 

5 peeled off and the amount of the solvent remaining in the 

recording layer was measured by chromatography. It was 

1.2 % by ':leight. 

EFM modulation signals were recorded on the result-

: 10 

ing optical recording medium by means of an optical re­

cording apparatus with an optical head carrying a semi-
' i 
i 

15 

conductor laser having an oscillatory wavelength of 780 nm 

at linear.speed of 1.4 m/sec with a variable recording 

laser power_, and an optimum recording power (recording 

sensitivity) was determined. 

Further, according to the same method as above, 100 

sheets of the medium were produced, and signals were simi-

·1arly recorded on the sheets of the medium. Then the re-

·corded signals were read out at a laser o~tput of 1 mW, 

and average values of jitter and the standard deviation 

20 of the 100 sheets were determined. 

Table 1- shows the resu-it. 

Example 2 

· The procedure of Example 1 was repeated except that 

25 dimethylcyclohexane was used in place of n-hexane and 
1 . 

drying was carried out at 25°C for two days (T x t~) = 
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173, and the resulting optical recording medium was 

evaluated. 

The· ~esult is shown in Table 1. The sorvent remained 

in an amount of 12 % by weight in the recording layer be-

5 fore drying, but after forming the protective layer, the 

solvent decreased to 3 % by·weight.· 

Example 3 

The procedur~ of Example 1 was repeated except that 

10 a mixture solvent of 95 % by weight of methylcyclohexane 

and 5 % by weight o~_pioxane (the Sp value is still less 

than 8.5 ~nd it can be regarded as a nonpolar solven~) 

was used in.· place of n-hexane and vacuum drying was con-

. . 1 

ducted at 60°C for 5 hours (T x t~ = 134), and the result-

15 ing optical recording medium was evaluated. 

20 

Table 1 shows the result. Further, before drying, 

· 15 % by weight of the solvent r~mained in the recording 

layer, but after forming a p~otective lay~r, {t decreased 

to 1.5 % by weight. 

Comparative ..E~ample 1 

The procedure of Example 1 was repeated except that 

the reflective ·1ayer an·d the ·protective layer were formed 

immediately after forming the recordi~g layer by coating 

25 without drying, and a medium was proq~ced. The concent-

.. 
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ration of the solvent remaining in the recording layer 

of the medium was 7 % by weight. 

The evaluation of the medium was made in a manner 

similar to Example 1 . Table 1 shows ·the result. This 

5 indicates that when the concentration of the solvent 

10 

15 

20 . 

remaining in the recording layer exceeds 5 % by weight, 

the purpose of the present invention can not be attained. 

Comparative Example· 2 

The procedure of Example 2 was repeated except that, 

after the recording ~ayer was formed, th~ drying was ef­
, 

fected under the conditions of 25°C and 2 hours (T x ~~ 

= 35) and then the reflective layer and the protective 

layer were. formed, and a medium was produced. 

The concentration of the solvent remaining in the 

recording layer was 6."5 % by weight. The evaluation was 

effected in a manner similar to Example 1. -The result 

is shown in Table 1. 

Comparative Example 3 

The procedure of Exampre 3 was repeated except that, 

after the recording layer. was formed, drying was ~ffected 
, 

at 60°C for 30 min. (T x t~ = 42) and then the reflective 

layer and the protective layer were formed, and a medium 

25 was produced • 
. . 
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The cpncentration of the sol vent r.emaining in the 

recording layer of the medium was 5.5 % by weight. The 

evaluation was conducted in a-manner similar""to Example 

1 . The result is shown in Table 1 .. 

. Table 1 

No. Optimum Recording Jitter (.ns) 
Standard 

Power (mW) Average deviation 

Example 1 6.8 18 2 

Example 2 1·. 0 22 3 

Example 3 6.5 16 2 

Comparative 
Example· 1 8.5 43 15 .. 

Comparative 
Example 2 8.2 39 12 

Comparative· 
Example 3 7.8 35 8 

.. 
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WHAT IS CLAIMED IS: 

1. An optical recording medium of a .single plate · 

type which comprises a substrate, a recordi~g layer over-

lying the substrate, a reflective layer overlying the 

S recording layer, and a protective layer overlying the 

reflective ~ayer, the recording layer being produced by 

coating a nonpolar solvent-solubl~ substituted phthalo­

cyanine dye in a nonpolar solvent,· and in the medium the 

content of the nonpolar solvent remaining in the recording 

11 0 layer being 5 % by weight or less. 

I 

15 

2. The optical recording medium according to claim 

1 in which solubility parameter of the nonpolar solvent 

is less than 8.5. 

3. The optical recording medium according to claim 

2 in which after coating the recording layer, the record­

ing layer is dried under the conditions of (temperature, 

°C) x (time, hour)i being 50_ or more and ·then, the re-

20 - flective layer and the protective layer are formed. 

25 

4. The optical recqrding medium according tq claim 
. . 

3 in which the drying ternperatur~ is so. - 100°C. 

·S. The optical recording medium according to claim .. 
3 in which.the drying is effected under.the conditions·of 

{temperature·, °C) x (time, ~6tir)! being 100 or more. 

' 


