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(57) ABSTRACT 

The present invention presents an optical information 
recording medium in which deformations brought about by 
changes to the environmental conditions are Suppressed. The 
recording medium includes a transparent resin layer, a resin 
Substrate that is thicker than the transparent resin layer, and 
an information recording layer disposed between the trans 
parent resin layer and the resin Substrate. A moisture absorp 
tion prevention film is formed on at least a portion of an 
outer principal Surface of the resin Substrate. 
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OPTICAL INFORMATION RECORDING MEDIUM, 
METHOD FOR MANUFACTURING THE SAME, 
AND METHOD FOR RECORDING AND/OR 
REPRODUCING OPTICAL INFORMATION 

FIELD OF THE INVENTION 

0001. The present invention relates to optical information 
recording media, methods for manufacturing the Same, and 
methods for recording and/or reproducing optical informa 
tion using Such a medium. The present invention relates in 
particular to optical information recording media in which 
warping due to changes in environmental conditions is 
Suppressed. 

BACKGROUND OF THE INVENTION 

0002 Optical information recording media can be clas 
sified roughly into read-only, write-once and rewritable 
media. Examples of read-only optical information recording 
media include compact disks (CDS) on which audio data are 
recorded and laser disks (LDs) on which video data are 
recorded. Write-once optical information recording media 
are used for Storing document files and Still-picture files, and 
rewritable optical information recording media are used to 
Store data files in personal computers. The Structure of Such 
optical disks is that of a transparent resin Substrate of 1.2 mm 
thickneSS provided with an information layer that is pro 
tected with an overcoat layer, or that of two transparent resin 
Substrates of 1.2 mm thickness of which one or both are 
provided with an information recording layer and that are 
laminated together. 
0003 Large-capacity digital versatile disks (DVDs) on 
which not only audio data but also video data can be stored 
are becoming widespread. In order to record data at larger 
densities, it is necessary to make the wavelength of the laser 
light shorter, and to increase the numerical aperture (NA) of 
the objective lens. However, shorter wavelengths and greater 
NA lead to a narrower tolerance of the angle of inclination 
(tilt) of the disk with respect to the irradiation direction of 
the laser light. In order to increase the tolerance for tilt, it is 
advantageous to make the Substrate thinner on the side 
where the laser light is irradiated. For example, under the 
present DVD standard, the wavelength of the laser light is 
650 nm, the NA is 0.60, and the Substrate thickness is 0.6 
mm. The mechanical strength of resin substrates of 0.6 mm 
thickness is low, so that in DVDs, two Substrates are 
laminated together, and an information recording layer is 
Sandwiched between the two Substrates. 

0004. It is expected that with the start of terrestrial digital 
broadcasts, the need for optical disks with capacities of 
about 25 GB will grow even larger. To realize capacities of 
that order with optical disks that are of approximately the 
Same size as CDS and DVDs, it has been Suggested to Set the 
wavelength of the laser light to about 400 nm and the 
numerical aperture of the objective lens to about 0.85. In that 
case, when the thickness of the Substrate on the Side on 
which laser light is irradiated is Set to about 0.1 mm, then a 
tolerance for tilt can be ensured that is about the same as 
with current DVDs. 

0005) When the thickness of one substrate is set to 0.1 
mm, then, in order to maintain compatibility with DVDs, the 
thickness of the other Substrate must be set to 1.1 mm. 
Increasing the asymmetry of the two Substrates leads to the 
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problem of deformation of the optical disks brought about 
by changes in environmental conditions, in particular 
changes in the humidity. This is because the recording/ 
reproducing characteristics are affected when the tilt 
becomes large due to deformation of an optical disk. 

SUMMARY OF THE INVENTION 

0006. It is an object of the present invention to provide an 
optical information recording medium, in which deforma 
tions due to changes in environmental conditions are Sup 
pressed. It is another object of the present invention to 
provide a method for manufacturing Such a medium as well 
as a method for recording and/or reproducing optical infor 
mation on Such a medium. 

0007 An optical information recording medium in accor 
dance with the present invention includes a transparent resin 
layer, a resin Substrate that is thicker than the transparent 
resin layer, and an information recording layer disposed 
between the transparent resin layer and the resin Substrate. 
A moisture absorption prevention film is formed on at least 
a portion of an outer principal Surface of the resin Substrate. 
0008. The present invention further provides a method 
for manufacturing Such an optical information recording 
medium. This method includes forming at least the infor 
mation recording layer on one of the two principal Surfaces 
of the resin Substrate, forming the transparent resin layer 
Such that the information recording layer is disposed 
between the resin Substrate and the transparent resin layer, 
disposing a Scratch prevention film So as to cover the outer 
principal Surface of the transparent resin layer, forming a 
moisture absorption prevention film on the Outer principal 
Surface of the resin Substrate while the Scratch prevention 
film is still disposed, and removing the Scratch prevention 
film after forming the moisture absorption prevention film. 
0009. The present invention further provides a method 
for recording and/or reproducing optical information on 
Such an optical information recording medium. According to 
this method, optical information is recorded and/or repro 
duced by irradiating laser light with a wavelength of at most 
450 nm onto the information recording layer, taking the 
transparent resin layer as the incident Side. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 is a cross-sectional view showing an 
embodiment of an optical information recording medium 
according to the present invention. 
0011 FIGS. 2A to 2G are cross-sectional views showing 
an example of a process for manufacturing an optical 
information recording medium according to the present 
invention. 

0012 FIG. 3 is a cross-sectional view illustrating a 
method for measuring the tilt angle a. 
0013 FIG. 4 is a cross-sectional view showing another 
embodiment of an optical information recording medium 
according to the present invention. 
0014 FIG. 5 is a cross-sectional view showing yet 
another embodiment of an optical information recording 
medium according to the present invention. 
0015 FIG. 6 is a cross-sectional view showing still 
another embodiment of an optical information recording 
medium according to the present invention. 
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0016 FIGS. 7A to 7F are plan views showing formation 
patterns of the moisture absorption prevention film in the 
optical information recording medium according to the 
present invention. 
0017 FIG. 8 is a cross-sectional view showing another 
embodiment of an optical information recording medium 
according to the present invention. 
0.018 FIG. 9 is a cross-sectional view showing yet 
another embodiment of an optical information recording 
medium according to the present invention. 
0019 FIG. 10 is a cross-sectional view showing still 
another embodiment of an optical information recording 
medium according to the present invention. 
0020 FIGS. 11A to 11D are cross-sectional views show 
ing various kinds of moisture absorption prevention films in 
optical information recording media according to the present 
invention. 

0021 FIG. 12 is a cross-sectional view showing yet 
another embodiment of an optical information recording 
medium according to the present invention. 
0022 FIG. 13 is a diagram illustrating an example of a 
device used for recording and/or reproducing an optical 
information recording medium according to the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0023. In an optical information recording medium 
according to the present invention, the moisture absorption 
prevention film formed on the resin Substrate may serve as 
a first moisture absorption prevention film, and a Second 
moisture absorption prevention film may be formed on at 
least a portion of the outer principal Surface of the trans 
parent resin layer. 
0024. When the first moisture absorption prevention film 
is formed covering the entire outer principal Surface of the 
resin Substrate, and the Second moisture absorption preven 
tion film is formed covering the entire Outer principal 
Surface of the transparent resin layer, then the moisture 
absorption of the medium can be Suppressed considerably. 
0.025 The transparent resin layer functions as an optically 
transmissive layer that transmits laser light. Consequently, it 
is preferable that the Second moisture absorption prevention 
film formed on the transparent resin layer has a transmis 
sivity of at least 90% with respect to laser light that is 
irradiated onto the information recording layer. 
0026. The moisture absorption prevention film may also 
include a dielectric material. With a dielectric material, it is 
easy to form a film by a vacuum film forming method, Such 
as Sputtering. A dielectric film can display the effect of 
moisture absorption prevention even at a film thickness of 
about 10 nm. Consequently, the moisture absorption pre 
vention film may be a dielectric film with a film thickness of 
at least 10 nm, for example 10 nm to 200 nm. The moisture 
absorption prevention film may include at least one material 
Selected from oxides, nitrides and Sulfides. More specifi 
cally, it is preferable that the moisture absorption prevention 
film includes at least one material Selected from SiO, 
Al-O, SiN. AlN and ZnS as its principal component. These 
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compounds are chemically stable and have low hygroscop 
icity. It should be noted that throughout this specification, 
“principal component’ means a component that is contained 
in an amount of more than 50 mol%. 

0027. The moisture absorption prevention film also may 
include other materials besides the dielectric material. For 
example, the moisture absorption prevention film may 
include a resin material with a hygroscopicity that is lower 
than that of the material constituting the resin Substrate. An 
example of a material whose hygroscopicity is lower than 
that of polycarbonate, which is a typical material of resin 
substrates, is vinylidene chloride. It should be noted that 
hygroscopicity can be determined with the value (in g/m-24 
hr) measured by Japanese Industrial Standard (JIS) Z-0208. 
0028. Thus, it is preferable that the moisture absorption 
prevention film is made of a material whose hygroscopicity 
based on the value measured by JIS Z-0208 is lower than 
that of the material constituting the resin Substrate (typically 
polycarbonate), for example one of the materials listed 
above. 

0029. It is preferable that the transparent resin layer 
includes at least one resin Selected from resins curable by 
radiation and adhesive resins. Here, “resins curable by 
radiation” means resins that can be cured by any kind of 
electromagnetic waves, Such as UV light or heat rays, and 
refers for example to ultraViolet curing resins (UV curing 
resins). 
0030 The transparent resin layer may be made of at least 
one layer Selected from resins curable by radiation and 
adhesive resins. However, a further resin substrate may be 
included on the outer side of this layer. 
0031) If the thickness of the resin substrate is at least 
three times, or even ten times larger than the thickness of the 
transparent resin layer, then deformations of the medium can 
be Suppressed by applying the present invention. If the 
transparent resin layer is thin, then it becomes easy to ensure 
the tolerance value of the tilt. For this reason, the thickness 
of the transparent resin layer should be not greater than 0.3 
mm. However, considering current mass production tech 
nology and the necessary Strength, it is preferable that the 
transparent resin layer is at least 2 um, more preferably at 
least 30 um thick. Considering compatibility with conven 
tional media, the total of the thickness of the resin Substrate 
and the thickness of the transparent resin layer should be 1.2 
mm, or, considering tolerances, 1.2 mm +0.1 mm. Following 
these figures, if the thickness of the transparent resin layer 
is at most 0.3 mm, then the thickness of the resin Substrate 
is at least 0.9 mm. 

0032. It should be noted that, as mentioned below, guide 
grooves for laser light are Sometimes formed on the inner 
principal Surface of the resin Substrate. In that case, the 
thickness of the resin Substrate is, Strictly Speaking, the 
distance from the outer principal Surface to a land Surface 
(between the grooves) on the inner principal Surface, and the 
thickness of the transparent resin layer is the distance 
between that land Surface and the outer principal Surface of 
the transparent resin layer. 
0033. The moisture absorption prevention film may be 
formed acroSS the entire outer Surface of the resin Substrate, 
but it may also be formed in a predetermined pattern on a 
portion of the outer principal Surface. Examples of Suitable 
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patterns are patterns of Scattered dots, mesh patterns and 
band-shaped patterns. If the medium is disk-shaped, then a 
band-shaped (ring-shaped or donut-shaped) pattern is Suit 
able, because it can make the hygroscopicity of the medium 
uniform in the circumferential direction. 

0034. The ratio of the region on which the moisture 
absorption prevention film is formed can be set as appro 
priate in accordance with the thickness and material of the 
resin Substrate and the transparent resin layer, but ordinarily, 
the moisture absorption prevention film should be formed on 
a region of 35 to 85%, preferably 50 to 70%, of the surface 
area of the outer principal Surface of the resin Substrate. This 
ratio is the range that is Suitable for the case that no moisture 
absorption prevention film is provided on the transparent 
resin layer, and the moisture absorption prevention film is 
formed only on the Outer principal Surface of the resin 
Substrate. 

0035. The transparent resin layer may include a protec 
tive layer as its outermost layer. Providing a protective layer 
makes it possible to prevent Scratches on the Surface of the 
transparent resin layer. 
0036) A balance layer made of the same material as the 
transparent resin layer further may be formed on the outer 
Side of the moisture absorption prevention film. If a layer 
with Substantially the same hygroscopicity as the transparent 
resin layer is provided, then it is possible to eliminate the 
reason for deformations of the medium. 

0037. The present invention may be applied also to media 
including two or more information recording layers. For 
example, with the information recording layer Serving as a 
first information recording layer, a Second information 
recording layer may be disposed between the first informa 
tion layer and the transparent resin layer, and a separation 
layer may be disposed between the first information record 
ing layer and the Second information recording layer. 
0.038. The following is an explanation of preferred 
embodiments of the present invention, with reference to the 
drawings. 
0039. In the optical disk in FIG. 1, guide grooves 103 are 
formed on the inner principal Surface of a disk-shaped resin 
substrate 131. Formed on this principal surface is a record 
ing layer 104, on which a transparent resin layer (optically 
transmissive layer) 132 is disposed. On the Outer principal 
Surface of the resin Substrate 131, that is, in the principal 
Surface to the opposite Side of the transparent resin layer 
132, a band-shaped (ring-shaped) moisture absorption pre 
vention film 151 is formed. This band-shaped region can be 
characterized by an inner diameter 141 and an outer diam 
eter 142, as shown in FIG. 1. 
0040. The recording layer 104 includes for example a 
layer that changes to an optically different State when 
irradiated with laser light. The recording layer 104 may be 
a multi-layered film further including a protective layer, a 
reflective layer and/or an interference layer, as appropriate. 
In this optical disk, the recording layer 104 and the surface 
layer of a substrate 101 provided with the guide grooves 103 
function as an information recording layer 105. When infor 
mation is recorded only by Surface shapes, Such as pits, then 
it is also possible to form Simply a reflective layer instead of 
the recording layer 104. In that case, the reflective layer and 
the Surface layer of the Substrate Serve as the information 
recording layer 105. 
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0041. In this optical disk, the information recording layer 
105 is located away from the cross-sectional center of the 
disk, and the amount of moisture Supplied from the envi 
ronment to the resin material disposed on both sides is 
different. The moisture absorption prevention film 151 pro 
vided on the outer principal Surface of the resin Substrate 131 
alleviates deformations of the medium due to this difference. 

0042. Referring to FIGS. 2A to 2G, the following is an 
example of a method for manufacturing this optical disk. AS 
a first substrate 101 shown in FIG. 2A, a polycarbonate 
Substrate formed, for example, by injection molding may be 
used. This substrate is molded into the shape of a disk with 
a center hole 102. Polycarbonate, a material that is widely 
used for optical disks, such as CDs and DVDs, is inexpen 
Sive and Suitable for injection molding. However, instead of 
this material, it also is possible to use acrylic resins or 
polyolefin resins. Since the first substrate 101 is made of a 
Substrate through which laser light is not transmitted, it may 
be made of a material without transmittance. On the Sub 
strate 101, a recording layer 104 is formed by sputtering or 
the like. 

0043. Also a second substrate 111 shown in FIG. 2B is 
molded into the shape of a disk with a center hole 112. This 
Substrate can be made by cutting it from a sheet that has been 
made by casting for example. There is no particular limita 
tion to the material that can be used for this Substrate, and 
it is possible to use polycarbonate, an acrylic resin, or a 
norbornene resin or the like. The second Substrate 111 
should be made thinner than the first Substrate 101. 

0044 As shown in FIG. 2C, a UV curing resin 121 is 
applied on the second substrate 111. This resin 121 may be 
applied in a band shape near the center hole 121, using a 
nozzle 191. Then, as shown in FIG.2D, the second Substrate 
111 and the first substrate 101 are laminated together, such 
that the centers of the two Substrates coincide, and the 
surface on which the information recording layer 105 is 
formed and the Surface on which the resin 121 has been 
applied are placed against one another. It should be noted 
that the UV curable resin can also be applied to the principal 
Surface of the first Substrate 101 instead of the second 
Substrate 111. 

0045. Subsequently, as shown in FIG. 2E, the two lami 
nated Substrates are rotated around the center holes 102 and 
112, and the resin 121 is spread between the substrates by 
centrifugal force. ExceSS resin 121 may be discarded as 
droplets 122. It is preferable that this rotation is performed 
at a speed of about 1000 to 10000 rpm. With this application 
method, the thickness of the resin 121 between the Substrates 
can be made uniform. Furthermore, as shown in FIG. 2F, 
UV light 123 is irradiated to cure the resin, and the substrates 
101 and 111 are integrated into one by the cured resin film 
124. This resin film 124 forms a part of the transparent resin 
layer 132. Finally, a moisture absorption prevention film 151 
is formed on the Outer principal Surface of the first Substrate 
101, thus obtaining an optical disk as shown in FIG. 2G. 
0046. In this optical disk, the transparent resin layer is 
constituted by the second substrate 111 and the resin 124. 
However, there is no limitation to this, and the transparent 
resin layer also may be constituted by the Second Substrate 
111, and an adhesive material (Such as a pressure-sensitive 
adhesive sheet) for laminating the second substrate 111 to 
the first Substrate 101, for example. The transparent resin 
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layer also may be constituted only by a radiation curable 
resin, Such as a UV curable resin. 
0047. In order to verify the effect of the moisture absorp 
tion prevention film, optical disks were fabricated by the 
method illustrated in FIGS. 2A to 2G. The first Substrate 101 
was made by injection molding of polycarbonate. The first 
Substrate 101 was made into a disk of about 1.1 mm 
thickness, about 120 mm diameter, and provided with a 
center hole of about 15 mm diameter as well as guide 
grooves on its Surface. 
0048 For the recording film 104, an AgPdCu film (80 
nm), an AlCr film (10 nm), a ZnS-SiO film (22 nm), a 
GeSiN film (5 nm), a GeSbTe film (10 nm), a GeSiN film (5 
nm), and a ZnS-SiO film (55 nm) were formed in that order 
from the side of the first substrate 101. Here, the figures in 
parentheses denote the thickness of each film. The GeSbTe 
film is a phase-changing recording film, which can be 
changed reversibly between a crystalline State and an amor 

inner diameter 
(mm) 
35 
50 
65 
8O 
95 
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another optical disk was prepared in the same manner as 
described above, except that it was not provided with a 
moisture absorption prevention film. 

0051. The resulting optical disks were placed for over 
one week in a humid atmosphere of 30° C. temperature and 
90% humidity, and then retrieved into a dry atmosphere of 
25 C. ambient temperature and 50% humidity. Then, warp 
ing of the disks was measured for one day after retrieving 
them into the dry atmosphere. To evaluate warping, the tilt 
angle a of the optical disks was measured. AS shown in FIG. 
3, when the disk is placed such that the resin Substrate 131 
faces upward and laser light 200 is irradiated perpendicu 
larly from below, then the tilt angle C. is the angle defined by 
the irradiated laser light 200 and the reflected laser light 201. 
If the laser light is relected toward the outer side of the disk 
(see FIG. 3), then it is indicated as a positive value. The 
laser light was irradiated at a position 58 mm from the center 
of the optical disk. The results are listed in Table 1. 

TABLE 1. 

moisture absorption tilt angle C (maximum 

prevention film -direction +direction 
(inner diam.?outer diam.) (%) film area ratio (%) () () 

29 91 0.4 O 
42 83 O.3 O 
54 71 O.2 O 
67 56 O1 O1 
79 37 O O.3 

O O O.8 

* “inner diam. outer diam. denotes the ratio between the inner diameter of the film formation 
region to the Outer diameter of the medium 
* “film area ratio' is the ratio of principal surface of the substrate that is taken up by the film 
formation area 
* "tilt angle C denotes the maximum value observed throughout the measurement period (1 
day) 

phous State in response to irradiation with laser light. The 
ZnS-SiO, film is a protective film, and the AgPdCu film is 
a reflective film. The GeSiN film and the AgPdCu film are 
interface films preventing the diffusion of the films adjacent 
to them. The recording layer 104 is formed in a band-shaped 
region of 118 mm diameter. 
0049. The second substrate 111 is made by cutting a 
polycarbonate sheet obtained by casting. The Second Sub 
strate 111 had a thickness of about 90 um, a diameter of 
about 119.5 mm, and a center hole with a diameter of about 
22 mm. The resin film 124 was formed by spinning the UV 
curing resin 121 applied to the second substrate at 8000 rpm 
for about 10 sec, and irradiating ultraviolet light from the 
Second Substrate side. The film thickness of the resin film 
124 became about 10 um. 
0050 For the moisture absorption prevention film 151, a 
ZnS-SiO film (with a mole ratio of ZnS:SiO2=80:10) was 
formed with a film thickness of 20 nm by sputtering on the 
outer principal surface of the first substrate 101. As shown 
in FIG. 1, the moisture absorption prevention film 151 was 
formed while adjusting its outer and inner diameter Such that 
its outer diameter 142 substantially coincides with the outer 
diameter of the region on which the information recording 
layer 105 is formed, and its inner diameter 141 was set such 
that the film area attains a predetermined value. The outer 
diameter 142 was set to about 119 mm. For comparison, 

0052 As shown in Table. 1, when the area ratio of the 
moisture absorption prevention film with respect to the 
principal surface of the first substrate is set to about 35 to 
85% (or, in terms of inner diameter/outer diameter about 40 
to 80%), then the tilt angle could be suppressed to 0.30 or 
less. When the area ratio was set to about 50 to 70% (or, in 
terms of inner diameter/outer diameter about 50 to 70%), 
then the tilt angle could be suppressed to 0.2 or less. 
0053. Furthermore, optical disks were fabricated in the 
same manner as described above, except that a SiN film (of 
20 nm film thickness) was formed as the moisture absorption 
prevention film instead of the ZnS-SiO film. When the tilt 
angle a of these optical disks was measured, it was found 
that similar results as in Table 1 were obtained. However, 
when the experiment of transferring the disks from a humid 
atmosphere to a dry atmosphere was repeated, the ZnS 
SiO2 film deteriorated gradually, and when the tilt angle C. 
was measured after repeating this transfer five times, it was 
found that the effect of the ZnS-SiO film formation had 
substantially vanished. On the other hand, when an SiN film 
was provided as the moisture absorption prevention film, 
then there was no change in its effect even when repeating 
the transfer, and Substantially the same results as in Table 1 
could be observed even after repeating the transfer ten times. 
0054 Furthermore, optical disks were prepared with an 
AlN film instead of the SiN film as the moisture absorption 
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prevention film. Also in this case, as with the SiN film, 
moisture absorption prevention characteristics were 
observed that were Substantially unchanged even after 
repeating the atmosphere transfer ten times. Thus, nitrides 
are more Suitable as moisture absorption prevention films. 
0055. In these optical disks, the ratio of the thickness of 
the resin Substrate to the thickness of the transparent resin 
layer was at least 10. When the difference of the thickness 
is enlarged to that eXtent, then the deformation of the disks 
accompanying an absorption or discharge of moisture from 
both outer principal Surfaces becomes conspicuous. How 
ever, when the moisture absorption prevention film is 
formed, then the speed at which moisture is absorbed into 
the resin Substrate is lowered, and as a result, the amount of 
water absorbed by the resin Substrate is decreased. More 
over, when the moisture absorption prevention film is 
formed, then the region at which contraction occurs due to 
the discharge of moisture at the principal Surfaces of the 
resin Substrate can be restricted. Thus, it is possible to attain 
a balance between the contraction of the transparent resin 
layer and the contraction of the resin Substrate. AS its name 
says, the moisture absorption prevention film restricts the 
absorption of moisture in humid atmospheres, and functions 
as a film restricting the discharge of moisture in dry atmo 
Spheres. 

0056 Also when a film having SiO, as its principal 
component or a film having Al-O as its principal compo 
nent was formed as the moisture absorption prevention film, 
then changes in the medium could be prevented as in the 
case of using a ZnS-SiO film. The moisture absorption 
prevention film is not limited to dielectric inorganic mate 
rials as above, and it is also possible to use resin materials 
having a hygroscopicity that is lower than that of polycar 
bonate, Such as Vinylidene chloride. 
0057. In theory, it is possible to adjust the moisture 
absorption characteristics of the moisture absorption pre 
vention film by changing not its area but its thickness. 
However, in practice, it is very difficult to control the 
thickness at the nm level. In particular in mass production 
processes, minuscule thickness variations among lots tend to 
arise. Therefore, to control the expansion of the transparent 
resin layer or the resin Substrate and the deformation brought 
about by drying, it is preferable to provide the moisture 
absorption prevention film with a predetermined pattern. For 
example, by Sputtering with a mask with a certain shape, it 
is possible to control the size of the region in which the 
moisture absorption prevention film is formed with high 
reproducibility. 

0.058. In particular when using a disk-shaped substrate, it 
is possible to Suppress local fluctuations of the moisture 
absorption characteristics in the circumferential direction 
when patterning in a band shape (ring shape). In that case, 
if the Outer circumference of the band-shaped pattern is 
receded from the outer circumference of the Substrate, then 
this may lead to the problem of local deformations near the 
outer circumference. Thus, it is preferable that the outer 
diameter of the band-shaped pattern is at least 90% of the 
outer diameter of the resin Substrate, and in particular that it 
is greater than the outer diameter of the region in which the 
Signal region layer is formed. 
0059 When forming the moisture absorption prevention 
film 151 on the outer principal surface of the resin substrate 
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131, it may happen that the outer principal Surface of the 
transparent resin layer 132 is Scratched during handling for 
example. In order to prevent this, it also is possible to 
prepare a Scratch prevention film 161 covering the outer 
principal Surface of the transparent resin layer 132, as shown 
in FIG. 4. The scratch prevention film 161 may be removed 
after the formation of the moisture absorption prevention 
film. In this manufacturing process, a polyethylene film of 
about 60 um thickness was laminated with an acrylic adhe 
Sive onto the Outer Side of the transparent resin layer as a the 
Scratch prevention film 161, but as long as the object of 
preventing Scratches on the Surface of the transparent resin 
layer is attained, there is no particular limitation to material, 
film thickness and lamination method. For example, it is also 
possible to temporarily laminate the Scratch prevention film 
161 Simply using Static electricity. 
0060. The scratch prevention film 161 may also be 
formed on one of the principal Surfaces of the Second 
substrate 111 before laminating it to the first substrate 101. 
In that case, the sheet material Serving as the Second 
Substrate is placed over the sheet material (for example 
polyethylene film) Serving as the Scratch resistant film, and 
punched in the shape of the Second Substrate. 
0061. If the hardness of the surface of the transparent 
resin layer 132 is not sufficient or if the friction coefficient 
of the Surface is large, then a protective film 162 may be 
formed on the Outermost Side of the transparent resin layer 
132, as shown in FIG. 5. Different from the scratch pre 
vention film, the protective film 162 is formed as a part of 
the transparent resin layer 132 and is not removed in the 
manufacturing process. The protective film may be formed 
by applying a UV curable hard coating material by Spin 
coating and curing it by irradiating UV light. 
0062. It is also possible to use both a scratch prevention 
film and a protective film together. In this case, the Scratch 
prevention film 161 should be in place at least during the 
formation of the moisture absorption prevention film 151 
and until immediately before the formation of the protective 
film 162. It is preferable that the protective film 162 is 
formed after forming the scratch prevention film 161, form 
ing the moisture absorption prevention film 151 and remov 
ing the scratch prevention film 161. 
0063 A rewritable optical disk was described above, but 
the present invention also can be applied to write-once or 
read-only optical disks. For example in read-only disks, the 
information is formed as pits having grooves and lands of 
predetermined shape on the inner principal Surface of the 
first Substrate 101, and a reflective film is formed instead of 
the recording layer 104, but otherwise, read-only disks may 
be fabricated in the same manner as described above. The 
present invention also can be applied to optical disks having 
two or more information recording layers 105. For example, 
as shown in FIG. 6, it is possible to increase the surface 
density of the information recording by disposing two 
information recording layers 205 and 215 separated by a 
separation layer 233 between a resin Substrate 231 and a 
transparent resin layer (a sheet member and an UV curing 
resin) 232. 
0064. The above-described optical disk was a phase 
changing optical disk, but the present invention can be also 
applied to any medium using other recording, methods, Such 
as magneto-optic disks. Furthermore, the Substrate does not 
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have to be disk-shaped, and the present invention also can be 
applied to Such media as optical cards. 
0065) Moreover, as shown in FIG. 7A, optical disks were 
fabricated in the same manner as described above, except 
that the pattern of the moisture absorption prevention film 
301 was scattered (dot-shaped). With this pattern, dots of 
equal shape were disposed uniformly acroSS the entire 
surface of the resin substrate 131. A ZnS-SiO film (with 
a mol ratio of ZnS:SiO=80:20) with 20 nm thickness was 
used for the moisture absorption prevention film 301. Vari 
ous optical disks were fabricated in which the area ratio of 
the moisture absorption prevention film 301 to the outer 
principal surface of the resin substrate 131 was adjusted by 
changing the size of the dots. These optical disks were 
transferred to a dry atmosphere after exposing them to a 
humid atmosphere, and then the tilt angleC. was measured. 
Atmospheres, exposure times and measurement methods 
were the same as above. The results are shown in Table 2. 

TABLE 2 

area ratio of moisture - tilt angle (maximum) - 

absorption prevention -direction +direction 
film (%) () () 

90 0.4 O 
8O O.3 O 
70 O.2 O 
60 O1 O1 
50 O O.2 
40 O O.3 
O O O.8 

* “film area ratio' is the ratio of principal surface of the substrate that is 
taken up by the film formation area 
* “tilt angle C & denotes the maximum value observed throughout the 
measurement period (1 day) 

0.066 When the area ratio of the moisture absorption 
prevention film is 60% (size of the dots: 1 cm ), then the tilt 
angle C. is minimal. The pattern is different, but the value at 
which tilt angle C. is minimal is about the same as in Table 
1. 

0067. There is no limitation to the patterns with which the 
moisture absorption prevention film may be partially formed 
on the principal Surface of the resin substrate 131. As shown 
in FIG. 7B, it is also possible to form a moisture absorption 
prevention film 302 with a mesh-shaped pattern. As shown 
in FIG. 7C, it is also possible to form the a moisture 
absorption prevention film 303 with a pattern in which 
Scattered dots fan out in the radial direction. AS shown in 
FIG. 7D, it is also possible to form a moisture absorption 
prevention film 304 with a pattern in which scattered dots 
are disposed randomly. As shown in FIG. 7E, it is further 
possible to form a moisture absorption prevention film 305 
in which rectangular Stripes are formed that spread radially 
from the disk center. When the pattern of FIG. 7A is formed 
only in a band-shaped region, then the moisture absorption 
prevention film 306 shown in FIG. 7F is attained. 
0068. Furthermore, optical disks were fabricated in the 
Same manner as described above, except that a moisture 
absorption prevention film (Second moisture absorption pre 
vention film) 152 also was formed on the outer principal 
surface of the transparent resin film 132, as shown in FIG. 
8. For the moisture absorption prevention film (first moisture 
absorption prevention film) 153 on the resin Substrate 131, 
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a ZnS-SiO film (with a mol ratio of ZnS:SiO=80:20) of 
20 nm thickness was used. On the other hand, a ZnS-SiO 
film (with a mol ratio of ZnS:SiO2=80:20) of 10 nm thick 
neSS was used for the moisture absorption prevention film 
152 on the transparent resin layer 132. This film has a 
transmissivity of laser light with a wavelength of 400 nm of 
at least 90%. The moisture absorption prevention films 152 
and 153 were formed in band-shaped regions of 60 mm to 
119 mm in the radial direction from the center of the disk. 
These optical disks were exposed to a highly humid atmo 
Sphere and then transferred to a dry atmosphere, and the tilt 
angle C. was measured. Atmospheres, exposure times and 
measurement methods were the Same as above. The result 
ing tilt angles a were at most +0.05. 
0069. If the second moisture absorption prevention film 
152 is formed on the transparent resin layer 132, then it is 
preferable that its thickneSS is thin enough that the trans 
missivity of laser light passing through the transparent resin 
layer is at least 90%. On the other hand, if the film is too thin, 
then adequate moisture absorption prevention cannot be 
attained. 

0070. In contrast to the first moisture absorption preven 
tion film, when the Second moisture absorption prevention 
film 152 is formed in a detailed pattern of scattered dots or 
a mesh, then there is the risk that it locally affects the 
transmissivity of the laser light. Therefore, it is preferable 
that the second moisture absorption prevention film 152 is 
formed in a band-shaped pattern or that it is formed acroSS 
the entire outer principal Surface of the transparent resin 
layer. It is also possible to use for the Second moisture 
absorption prevention film 152 a different material than for 
the first moisture absorption prevention film. 
0071. When the hardness of the second moisture absorp 
tion prevention film 152 is low and its friction coefficient is 
large, then there is the possibility that Scratches on the 
Surface affect the recording/reproducing properties. In Such 
a case, a further protective film 163 may be formed on the 
moisture absorption prevention film 152, as shown in FIG. 
9. Here, the protective film 163 may be formed by applying 
a UV curable hard coating material by Spin coating and 
curing it by irradiating UV light. It should be noted that 
depending on the material, the protective film 163 may be 
difficult to apply to the moisture absorption prevention film 
152 by Spin coating. In that case, the hard coating material 
may be atomized and Sprayed on, or the optical disk may be 
passed through an atmosphere of the atomized material. 
0072. As shown in FIG. 10, a moisture absorption pre 
vention film 155 may also be formed covering the entire 
Surface of the optical disk. Such a moisture absorption 
prevention film 155 Suppresses the absorption and release of 
moisture not only on the principal Surfaces, but also at the 
edge faces. The moisture absorption prevention film 155 can 
be formed by immersing the optical disk in a moisture 
absorption prevention film material in liquid form, or atom 
izing that material and blowing it on. 
0073. The moisture absorption prevention film does not 
necessarily have to be formed as a film of the same material 
with uniform thickness. For example, as shown in FIG. 11A, 
the moisture absorption prevention film 401 may be formed 
Such that its thickness increases from the disk center in 
outward direction. Such a film can be formed by controlling 
the rotation Speed when Spin coating. 
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0.074. Depending on the material, the film stress and 
hardness of the moisture absorption prevention film may 
differ. Therefore, it is also possible to provide a plurality of 
band-shaped regions with moisture absorption prevention 
films 402a, 402b and 402c of Suitable film thickness in 
accordance with the distance from the disk center, as shown 
in FIG. 11B for example, or to form moisture absorption 
prevention films 403a, 403b and 403c using suitable mate 
rials for each band-shaped region, as shown in FIG. 11C. As 
shown in FIG. 11D, it is also possible to partially layer a 
plurality of films 406a and 406b as the moisture absorption 
prevention film. 
0075) Furthermore, as shown in FIG. 12, a balance layer 
501 made of the same material as the transparent resin layer 
132 may be formed on the moisture absorption prevention 
film 502 formed on the resin Substrate 131. In this optical 
disk, moisture is absorbed and released from the outer 
principal Surface of the transparent resin layer 132 and the 
balance layer 501, which are exposed to the outside. It is 
preferable that the balance layer 501 is thinner than the resin 
substrate 131, and it is even more preferable that it is formed 
Such that it has Substantially the same thickneSS as the 
transparent resin layer 132. If it has Substantially the same 
thickness, then the effect of humidity can be abated almost 
completely, and variations of the tilt angle can be Substan 
tially cancelled. 
0.076 With the optical disk as explained above, it is 
possible to record and/or reproduce optical information 
using devices currently in use. An example of the configu 
ration of such a device is shown in FIG. 13. The optical disk 
230 is rotated at a predetermined speed by a motor 250 
connected via a circuit board 240 to a power source 210. 
Laser light irradiated from a laser light Source 221 on an 
optical pickup 220 is irradiated through an optical System 
including, for example, an objective lens 222. The medium 
of the present invention is Suitable for recording and/or 
reproducing with laser light of a wavelength of at most 450 
nm, for example about 400 nm, and a numerical aperture of 
the objective lens of at least 0.7, for example about 0.85. 
0077. The invention may be embodied in other specific 
forms without departing from the Spirit or essential charac 
teristics thereof. The embodiments disclosed in this appli 
cation are to be considered in all respects as illustrative and 
not restrictive, the Scope of the invention being indicated by 
the appended claims rather than by the foregoing descrip 
tion. All changes that come within the meaning and range of 
equivalency of the claims are intended to be embraced 
therein. 

What is claimed is: 
1. An optical information recording medium comprising: 
a transparent resin layer; 

a resin Substrate that is thicker than the transparent resin 
layer; and 

an information recording layer disposed between the 
transparent resin layer and the resin Substrate; 

wherein a moisture absorption prevention film is formed 
on at least a portion of an Outer principal Surface of the 
resin Substrate. 

2. The optical information recording medium according to 
claim 1, wherein Said moisture absorption prevention film 
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Serves as a first moisture absorption prevention film, and a 
Second moisture absorption prevention film is formed on at 
least a portion of an outer principal Surface of the transparent 
resin layer. 

3. The optical information recording medium according to 
claim 2, wherein the first moisture absorption prevention 
film is formed covering the entire Outer principal Surface of 
the resin Substrate, and the Second moisture absorption 
prevention film is formed covering the entire outer principal 
Surface of the transparent resin layer. 

4. The optical information recording medium according to 
claim 2, wherein the Second moisture absorption prevention 
film has a transmissivity of at least 90% with respect to laser 
light that is irradiated onto the information recording layer. 

5. The optical information recording medium according to 
claim 1, wherein the moisture absorption prevention film 
comprises a dielectric material. 

6. The optical information recording medium according to 
claim 5, wherein the moisture absorption prevention film 
comprises at least one material Selected from oxides, nitrides 
and Sulfides. 

7. The optical information recording medium according to 
claim 6, wherein the moisture absorption prevention film 
comprises at least one material Selected from SiO2, Al2O, 
SiN, AlN and ZnS as its principal component. 

8. The optical information recording medium according to 
claim 1, wherein the moisture absorption prevention film 
comprises a resin material with a hygroscopicity that is 
lower than that of the material constituting the resin Sub 
Strate. 

9. The optical information recording medium according to 
claim 1, wherein the transparent resin layer comprises at 
least one resin Selected from resins curable by radiation and 
adhesive resins. 

10. The optical information recording medium according 
to claim 9, wherein the transparent resin layer further 
comprises a resin Substrate on the outer Side of Said at least 
one resin Selected from resins curable by radiation and 
adhesive resins. 

11. The optical information recording medium according 
to claim 1, wherein the thickness of the resin Substrate is at 
least three times larger than the thickness of the transparent 
resin layer. 

12. The optical information recording medium according 
to claim 1, wherein the moisture absorption prevention film 
is formed with a predetermined pattern on a portion of the 
outer principal Surface. 

13. The optical information recording medium according 
to claim 12, wherein the predetermined pattern is a pattern 
of Scattered dots, a mesh pattern or a band-shaped pattern. 

14. The optical information recording medium according 
to claim 13, wherein the medium is disk-shaped, and the 
predetermined pattern is a band-shaped pattern. 

15. The optical information recording medium according 
to claim 1, wherein the moisture absorption prevention film 
is formed on a region of at least 35% and at most 85% of the 
Surface area of the outer principal Surface. 

16. The optical information recording medium according 
to claim 1, wherein the transparent resin layer comprises a 
protective layer as its Outermost layer. 

17. The optical information recording medium according 
to claim 1, wherein a balance layer made of the same 
material as the transparent resin layer is further formed on 
the outer Side of the moisture absorption prevention film. 
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18. The optical information recording medium according 
to claim 1, 

wherein the information recording layer Serves as a first 
information recording layer; and 

further comprising a Second information recording layer 
disposed between the first information layer and the 
transparent resin layer, and a separation layer disposed 
between the first information recording layer and the 
Second information recording layer. 

19. A method for manufacturing the optical information 
recording medium according to claim 1, comprising: 

forming at least the information recording layer on one of 
the two principal Surfaces of the resin Substrate; 

forming the transparent resin layer Such that the informa 
tion recording layer is disposed between the resin 
Substrate and the transparent resin layer; 
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disposing a Scratch prevention film So as to cover the outer 
principal Surface of the transparent resin layer, 

forming a moisture absorption prevention film on the 
Outer principal Surface of the resin Substrate while the 
Scratch prevention film is still disposed; and 

removing the Scratch prevention film after forming the 
moisture absorption prevention film. 

20. A method for recording and/or reproducing optical 
information on the optical information recording medium 
according to claim 1, wherein optical information is 
recorded and/or reproduced by irradiating laser light with a 
wavelength of at most 450 nm onto the information record 
ing layer, taking the transparent resin layer as the incident 
Side. 


