
US 20020182365A1 

(12) Patent Application Publication (10) Pub. No.: US 2002/0182365 A1 
(19) United States 

Kamezaki et al. (43) Pub. Date: Dec. 5, 2002 

(54) INFORMATION RECORDING MEDIUM 

(76) Inventors: Hisamitsu Kamezaki, KanagaWa (JP); 
Ippei Ogawa, KanagaWa (JP) 

Correspondence Address: 
Christopher C. Dunham 
c/o Cooper & Dunham LLP 
1185 Ave. of the Americas 
New York, NY 10036 (US) 

(21) Appl. No.: 10/174,207 

(22) Filed: Jun. 18, 2002 

Related US. Application Data 

(63) Continuation of application No. 09/643,014, ?led on 
Aug. 21, 2000. 

(30) Foreign Application Priority Data 

Aug. 20, 1999 (JP) ......................................... .. 11-234095 

Publication Classi?cation 

(51) Int. Cl? ..................................................... .. B32B 3/02 

(52) Us. 01. .......................................................... .. 428/64.4 

(57) ABSTRACT 

An information recording medium including a transparent 
substrate, and a recording layer or a metallic layer formed on 
the transparent substrate directly or through an undercoat 
layer, With an amplitude attenuation time of 1 second or less 
and/or a vibration frequency attenuation time of 3 seconds or 
less, When vibrated in the direction perpendicular to the ?at 
surface of said information recording medium, or Wherein 
When the information recording medium is in-plane vibrated 
in the direction perpendicular to the extending direction of 
information recording, reproducing and/or deleting tracks, a 
maximum in-plane deviation of a recording, reproducing or 
deleting position in the tracks in the perpendicular direction 
from a correct recording, reproducing or deleting position in 
the tracks is 12.5><d or less Wherein d is an average distance 
betWeen the adjoining tracks measured in the direction 
perpendicular to the extending direction of the tracks, and an 
acceleration of the information recording medium in the 
perpendicular direction is 0.25 m/s2 or less. 
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INFORMATION RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an information 
recording medium capable of recording, reproducing, and 
deleting information including musical information Without 
deterioration of the tone quality thereof, and also relates to 
such an information recording medium that is also capable 
of recording information after deleting previously recorded 
information. 

[0003] 2. Discussion of Background Conventionally, 
musical information is digitally recorded in disk-shaped 
media, representative eXamples of Which are compact disks 
(CDs), card-shaped recording media, and stick-shaped 
recording media. Some eXperts on audio have con?rmed 
through sensory inspection that even if recording and repro 
duction are digitally conducted, deterioration of tone quality 
is inevitably caused by some noise generated by recording 
and reproduction systems employed. 

SUMMARY OF THE INVENTION 

[0004] It is therefore an object of the present invention to 
provide an information recording medium capable of record 
ing, reproducing, and deleting information including musi 
cal information Without deterioration of the tone quality of 
recorded sound, free of conventional problems, in particular, 
Which is capable of recording sound With high tone quality 
and reproducing the original recorded sound extremely 
faithfully, With signi?cant reduction of the generation of 
noise. 

[0005] The above object of the present invention can be 
achieved by an information recording medium comprising a 
transparent substrate, and a recording layer or a metallic 
layer formed on the transparent substrate directly or through 
an undercoat layer, With an amplitude attenuation time of 1 
second or less When vibrated in the direction perpendicular 
to the ?at surface of the information recording medium. 

[0006] In the present invention, the amplitude attenuation 
time is de?ned as a period of time (seconds) required for a 
maXimum amplitude of the vibrations of the information 
recording medium to reduce under the folloWing conditions: 

[0007] In the case of a disk-shaped information recording 
medium, one end portion of the information recording 
medium is ?rmly ?Xed at a position Which is at a distance of 
1.5 cm from an outer peripheral edge toWard a center 
thereof, and a vibration force is applied to an end portion 
opposite to the ?Xed end portion With respect to the center 
of the recording medium, so that the information recording 
medium is vibrated in the direction perpendicular to the ?at 
surface of the information recording medium in such a 
manner that the number of vibrations per second is 10 or 
more, and the period of time required for a maXimum 
amplitude of the vibrations 100 milliseconds after the ini 
tiation of the vibrations is reduced by 90% of the maXimum 
amplitude, that is, reduced to 10% of the maXimum ampli 
tude, is measured. 

[0008] In the case of a card-shaped, stick-shaped or other 
non-disk-shaped information recording medium, the above 
mentioned ?xing position is set at a position of a 10% length 
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aWay from one end toWard the center thereof in a maXimum 
length of the siZe of the information recording medium. 

[0009] In the present invention, the thus measured period 
of time is de?ned as the amplitude attenuation time, and the 
amplitude attenuation time is 1 second or less. 

[0010] The object of the present invention can also be 
achieved by an information recording medium comprising a 
transparent substrate, and a recording layer or a metallic 
layer formed on the transparent substrate directly or through 
an undercoat layer, With a vibration frequency attenuation 
time of 3 seconds or less When vibrated in the direction 
perpendicular to the ?at surface of the information recording 
medium. 

[0011] In the present invention, the vibration frequency 
attenuation time is de?ned as a period of time (seconds) 
required for the total number of vibrations Within a period of 
time from 100 millisecond through 200 millisecond after the 
initiation of the above-mentioned vibrations to reduce by 
10% of the above-mentioned total number of vibrations, that 
is, to reduce to 90%. In the present invention, the thus 
measured period of time is de?ned as the vibration fre 
quency attenuation time, and the vibration frequency attenu 
ation time is 3 seconds or less. 

[0012] The object of the present invention can also be 
achieved by an information recording medium comprising a 
transparent substrate, and a recording layer or a metallic 
layer formed on the transparent substrate directly or through 
an undercoat layer, With the amplitude attenuation time of 1 
second or less and the vibration frequency attenuation time 
of 3 seconds or less, When vibrated in the direction perpen 
dicular to the ?at surface of the information recording 
medium. 

[0013] In the above information recording medium, it is 
preferable that the amplitude attenuation time be in the range 
of 200 milliseconds to 1 second, or/and that the vibration 
frequency attenuation time be in the range of 150 millisec 
onds to 3 seconds. 

[0014] The transparent substrate of the above information 
recording medium may be in the shape of a disk and the 
information recording medium may comprise: 

[0015] 
[0016] an inner ring-shaped portion around the cen 

tral hole portion, and 

[0017] an outer ring-shaped portion comprising the 
recording layer or the metallic layer around the inner 
ring-shaped portion, the inner ring-shaped portion 
having a light transparency of 92% or less With 
respect to a recording or reproduction light for the 
information recording medium. 

a central hole portion, 

[0018] The above information recording medium may 
further comprise a vibration prevention layer Which is 
overlaid on the surface of the information recording medium 
on the side of the recording layer for preventing the vibra 
tions of the information recording medium. 

[0019] The vibration prevention layer may comprise a 
hydrophilic material, such as polyvinyl pyrrolidone or poly 
vinyl alcohol, or an ink component. 
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[0020] The vibration prevention layer may also comprise 
(a) a UV cured ink layer comprising an ink component and 
(b) a hydrophilic-material layer comprising a hydrophilic 
material, Which are overlaid. 

[0021] Examples of the hydrophilic material are polyvinyl 
pyrrolidone and polyvinyl alcohol. 

[0022] The above-mentioned vibration prevention layer 
may also be overlaid on both the inner ring-shaped portion 
and the outer ring-shaped portion, or only on the outer 
ring-shaped portion, for preventing the vibrations of the 
information recording medium. 

[0023] In the above-mentioned information recording 
medium, it is preferable that the vibration prevention layer 
be overlaid in a deposition amount of 0.002 g/cm2 to 0.040 
g/cm2. 
[0024] In the information recording medium, it is prefer 
able that the transparent substrate be produced by injection 
molding With a cooling time of 5 seconds or more. 

[0025] The object of the present invention can also be 
achieved by an information recording medium comprising a 
transparent substrate, and a recording layer or a metallic 
layer formed on the transparent substrate directly or through 
an undercoat layer, including information recording, repro 
ducing and/or deleting tracks along Which tracks informa 
tion can be recorded, reproduced and/or deleted by an 
information recording, reproducing and/or deleting device, 
Wherein When the information recording medium is in-plane 
vibrated in the direction perpendicular to the extending 
direction of the tracks, a maximum in-plane deviation of a 
recording, reproducing or deleting position in the tracks in 
the perpendicular direction from a correct recording, repro 
ducing or deleting position in the tracks is 12.5><d or less 
Wherein d is an average distance betWeen the adjoining 
tracks measured in the direction perpendicular to the extend 
ing direction of the tracks, and an acceleration of the 
information recording medium in the perpendicular direc 
tion is 0.25 m/s2 or less. 

[0026] The object of the present invention can also be 
achieved by an information recording medium comprising a 
transparent substrate, and a recording layer or a metallic 
layer formed on the transparent substrate directly or through 
an undercoat layer, including information recording, repro 
ducing and/or deleting tracks along Which tracks informa 
tion can be recorded, reproduced and/or deleted by an 
information recording, reproducing and/or deleting device, 
Wherein an in-plane deviation of a recording, reproducing or 
deleting position in the tracks from a correct recording, 
reproducing or deleting position in the tracks is monitored 
by a tracing device for tracing the recording, reproducing or 
deleting position, a correct recording, reproducing or delet 
ing position is virtually determined by the monitored in 
plane deviation, and a maximum in-plane deviation is con 
trolled to be 12.5><d or less Wherein d is an average distance 
betWeen the adjoining tracks measured in the direction 
perpendicular to the extending direction of the tracks, and an 
acceleration of the information recording medium in the 
perpendicular direction is also controlled to be 0.25 m/s2 or 
less. 

[0027] The transparent substrate of the above information 
recording medium may be in the shape of a disk and the 
information recording medium may comprise: 
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[0028] 
[0029] an inner ring-shaped portion around the cen 

tral hole portion, and 

[0030] an outer ring-shaped portion comprising the 
recording layer or the metallic layer around the inner 
ring-shaped portion, the inner ring-shaped portion 
having a light transparency of 92% or less With 
respect to a recording or reproduction light for the 
information recording medium. 

a central hole portion, 

[0031] The above information recording medium may 
further comprise a vibration prevention layer Which is 
overlaid on the surface of the information recording medium 
on the side of the recording layer for preventing the vibra 
tions of the information recording medium. 

[0032] The vibration prevention layer may comprise a 
hydrophilic material, such as polyvinyl pyrrolidone or poly 
vinyl alcohol, or an ink component. 

[0033] The vibration prevention layer may also comprise 
(a) a UV cured ink layer comprising an ink component and 
(b) a hydrophilic-material layer comprising a hydrophilic 
material, Which are overlaid. 

[0034] Examples of the hydrophilic material are polyvinyl 
pyrrolidone and polyvinyl alcohol. 

[0035] The above-mentioned vibration prevention layer 
may also be overlaid on both the inner ring-shaped portion 
and the outer ring-shaped portion, or only on the outer 
ring-shaped portion, for preventing the vibrations of the 
information recording medium. 

[0036] In the above-mentioned information recording 
medium, it is preferable that the vibration prevention layer 
be overlaid in a deposition amount of 0.002 g/cm2 to 0.040 
g/cm2. 
[0037] In the above information recording medium, it is 
preferable that the transparent substrate be produced by 
injection molding With a cooling time of 5 seconds or more. 

[0038] In the above information recording medium, it is 
preferable that the vibration prevention layer be formed by 
repeating the step of coating a UV curing material in an 
amount of 0.004 g/cm2 or less and curing the coated UV 
curing material a plurality of times. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] Amore complete appreciation of the invention and 
many of the attendant advantages thereof Will be readily 
obtained as the same becomes better understood by refer 
ence to the folloWing detailed description When considered 
in connection With the accompanying draWings, Wherein: 

[0040] FIG. 1 is a schematic partial enlarged cross-sec 
tional vieW of an optical information recording medium No. 
1-1 of the present invention. 

[0041] FIG. 2 is a perspective vieW of the optical infor 
mation recording medium No. 1-1 of the present invention. 

[0042] FIG. 3 is a diagram in explanation of the relation 
ship among the radial run-out, the acceleration of the radial 
run-out, and the tone quality obtained in 16 samples of the 
optical information recording media in Example 7. 
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[0043] FIG. 4 is a graph showing the vibrations of a 
representative example of the optical information recording 
media in Examples 1-1 to 1-11. 

[0044] FIG. 5 is a schematic partial enlarged cross-sec 
tional vieW of an optical information recording medium No. 
2 of the present invention. 

[0045] FIG. 6 is a schematic partial enlarged cross-sec 
tional vieW of an optical information recording medium No. 
3 of the present invention. 

[0046] FIG. 7 is a schematic partial enlarged cross-sec 
tional vieW of an optical information recording medium No. 
4 of the present invention. 

[0047] FIG. 8 is a schematic perspective vieW of an 
optical information recording medium No. 5 of the present 
invention. 

[0048] FIG. 9 is a How chart indicating the steps of 
producing a disk-shaped optical information recording 
medium of the present invention. 

[0049] FIG. 10 is a How chart describing the details of the 
steps for forming a recording layer and an intermediate layer 
in the How chart in FIG. 9. 

[0050] FIG. 11 is a schematic partial enlarged cross 
sectional vieW of an optical information recording medium 
No. 6 of the present invention. 

[0051] FIG. 12 is a schematic partial enlarged cross 
sectional vieW of an optical information recording medium 
No. 8 of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0052] Other features of this invention Will become appar 
ent in the course of the folloWing description of exemplary 
embodiments, Which are given for illustration of the inven 
tion and are not intended to be limiting thereof. 

Example 1-1 

[0053] FIG. 1 is a schematic partial enlarged cross-sec 
tional vieW of an optical information recording medium No. 
1-1 of the present invention. FIG. 2 is a perspective vieW of 
the optical information recording medium No. 1-1 of the 
present invention. 

[0054] As shoWn in these ?gures, the optical information 
recording medium No. 1-1 comprises a transparent substrate 
1 With a preformat pattern 2 including grooves and/or pits in 
a ?ne concave and convex form on one side thereof, an 

information recording layer 3 provided on the transparent 
substrate 1, Which is formed by ?lling the grooves and/or 
pits in the preformat pattern 2 of the transparent substrate 1 
With a recording material, a re?ection layer 4 provided on 
the information recording layer 3, a protective layer 5 
provided on the re?ection layer 4, and a UV cured ink layer 
10 comprising an ink component provided on the protective 
layer 5. 

[0055] As the transparent substrate 1, there can be 
employed conventional transparent substrates such as (1) a 
transparent substrate made by molding a transparent resin 
material such as polycarbonate, polymethyl methacrylate, 
polymethyl pentene, or epoxy resin into a desired shape to 
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form a molded resin substrate, and then transferring a 
desired preformat pattern to one side of the molded resin 
substrate, and (2) a transparent substrate made by providing 
a desired preformat pattern made of a transparent resin layer 
on one side of a transparent glass or a transparent ceramic 
plate. 

[0056] The transparent substrate 1 for a disk-shaped opti 
cal information recording medium (hereinafter referred to as 
an optical disk) is formed in the shape of a disk With a center 
hole la in a central portion thereof as shoWn in FIG. 2. The 
transparent substrate 1 can be made by any conventionally 
knoWn method. 

[0057] The preformat pattern 2 is constructed so as to 
include a beam guide portion in order to have at least a 
recording and reproducing laser beam folloW a recording 
track. 

[0058] In the optical recording medium No. 1-1 shoWn in 
FIGS. 1 and 2, the beam guide portion is formed so as to 
include a guide groove 2a Which is concentric With the 
center hole 1a or concentrically spiral around the center hole 
1a. Prepits 2b such as address pits and clock pits are also 
formed along the guide groove 2a. When the prepits 2b are 
formed so as to be superimposed on the guide groove 2a, the 
guide groove 2a and the prepits 2b are respectively formed 
With a different depth as shoWn in FIG. 1 in order to 
optically distinguish the guide groove 2a and the prepits 2b. 
When the prepits 2b are formed betWeen the adjoining guide 
grooves 2a, they can be formed With the same depth. As the 
beam guide portion, Wobble pits can be formed along the 
recording track instead of the guide groove 2a. Alterna 
tively, the beam guide portion can be formed of the guide 
groove only, Without the prepits 2b. 

[0059] The information recording layer 3 can be formed 
by ?lling the above-mentioned preformat pattern 2 With a 
recording material capable of absorbing light energy and 
converting the absorbed light energy into thermal energy, 
that is, a material With a light-to-heat conversion property, or 
a heat-mode recording material including at least an ionic 
dye material having such a light-to-heat conversion prop 
erty. 

[0060] Examples of such dye materials by Which the 
information recording layer 3 can be formed are polyme 
thine dye, anthraquinone dye, cyanine dye, phthalocyanine 
dye, naphthalocyanine dye, xantene dye, triphenylmethane 
dye, pyrylium dye, aZulene dye, metal-containing aZo dye, 
and azo dye. Of these dyes, dicarbocyanine derivative, 
phthalocyanine derivative, naphalocyanine derivative, cya 
nine derivative and azo dye derivative are particularly 
preferable for use in the present invention. 

[0061] Furthermore, dye materials to Which a variety of 
quenchers, such as aminium dye, are added can also be 
employed. 

[0062] Furthermore, a material composed of a resin in 
Which at least one of the above-mentioned dye materials is 
dispersed can also be used as a material for forming the 
information recording layer 3. 

[0063] Examples of resins in Which the above-mentioned 
dye materials can be dispersed are acrylic resin, vinyl resin, 
phenolic resin, ?uoroplastics, silicone resin, polyamide 
resin, and cellulose resin. 
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[0064] The information recording layer 3 can be formed 
by spin coating of a solution of any of the above exempli?ed 
dye materials in a solvent on a preformat pattern formation 
surface of the transparent substrate 1. 

[0065] After the guide grooves 2a in the preformat pattern 
2 are ?lled With the dye material, the dye material Which 
adheres to the land portions 2c betWeen the guide grooves in 
the preformat patterns 2 is selectively removed, and the 
surface of the transparent substrate 1 is exposed, so that only 
the grooves in the preformat patterns 2 are ?lled With the dye 
material. Thus, the information recording layer 3 can be 
formed. As the solvent for the dye material, for example, an 
alcohol-based solvent, and a cellosolve-based solvent can be 
employed. 
[0066] The information recording layer 3 can further con 
tain a chelate material Which can assume a bidentate ligand 
as shoWn beloW. Examples of such a chelate material are 
inorganic acids, dicarboxylic acid, oxycarboxylic acid, 
dioxy compound, oxyoximes, oxyaldehyde and derivatives 
thereof, diketones and the like, oxyquinones, tolopolones, 
N-oxide compound, aminocarboxylic acid and the like, 
hydroxylamines, oxines, aldimines, oxyaZo compound, 
nitrosonaphtols, triaZenes, biurets, formaZans and 
dithiZones, biguanide, glyoximes, diamines and the like, 
hydraZine derivatives, and thioethers. 

[0067] Derivatives including imino group (imide, amide) 
can also be used in the information recording layer 3. 

[0068] Furthermore, in addition to the above-mentioned 
organic materials, there can be employed in the information 
recording layer 3 phase-change materials Which are capable 
of recording information by changing the arrangement of 
atoms therein, such as an alloy represented by a general 
formula of: 

A-B-C-Ge-Te, 

[0069] Wherein A is at least one element selected from the 
group consisting of Cu, Ag, Au, Sc, Y, Ti, Zr, V, Nb, Cr, Mo, 
Mn, Fe, Ru, Co, Rh, Ni, Pd, Hf, Ta, W, Ir, Pt, Hg, B, C, N, 
P, O, S, Se, Lanthanide elements, Actinide element, alkaline 
earth metal elements, and inert gas elements; B is at least one 
element selected from the group consisting of Tl, a halogen 
element such as I, and alkaline metal element such as Na; 
and C is at least one element selected from the group 
consisting of Sb, Sn, As, Pb, Bi, Zn, Cd, Si, Al, Ga and In. 

[0070] Alloy materials used in magneto-optical recording 
materials, for example, alloy materials composed of the 
above-mentioned metal elements such as Tb, Fe and Co, can 
also be employed as the material for the information record 
ing layer 3. 

[0071] There is no particular restriction on the material for 
use in the re?ection layer 4. Metallic materials such as Al, 
Ag, and Co, alloys comprising as the main component the 
above-mentioned metals, and dyes such as cyanine dye can 
be used for the re?ection layer 4. In particular, Au and 
Au-containing alloys comprising as the main component 
therefor are preferable for use in the re?ection layer 4. It is 
preferable that the content of Au in the above-mentioned 
Au-containing alloys be 80 to 100 atomic %, more prefer 
ably 90 to 100 atomic %. Aluminum can also be used in the 
re?ection layer 4 since it is inexpensive and provides 
satisfactory results as a light re?ection material When used 
in compact disks. 
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[0072] When the metallic material or the alloy material is 
used as the material for the re?ection layer 4, the re?ection 
layer 4 can be formed by vacuum ?lm formation method, 
such as sputtering or vacuum deposition. In this case, there 
can be employed a technique of increasing the re?ectivity of 
a metallic re?ection layer by forming a layer With a par 
ticular density or in a particular crystalliZation state by 
conducting the sputtering With the degree of vacuum in a 
vacuum chamber being changed, for instance, to about 
10-15 torr. 

[0073] The protective layer 5 can be made of an inorganic 
material such as SiO, SiN, AlN, or an organic material such 
as a photo-setting resin. An inorganic protective layer can be 
formed by the vacuum ?lm formation method. An organic 
protective layer can be made of a photo-setting resin ?lm, 
for example, by spin coating SD1700, SD318, or SD301, 
made by Dainippon Ink & Chemicals, Incorporated, on the 
re?ection layer 4, and irradiating the photo-setting resin ?lm 
With resin curing rays. 

[0074] The thus formed protective layer 5 has a thickness 
of 10 pm or less, With a deposition amount of 0.0015 g/cm2 
or less. 

[0075] More speci?cally, the information recording layer 
3 Was formed on a polycarbonate substrate With preformat 
patterns as shoWn in FIG. 1 and FIG. 2, by conducting spin 
coating of a solution of phthalocyanine. 

[0076] On the information recording layer 3, a metal ?lm 
With a thickness of 100 pm Was deposited by sputtering, 
Whereby the re?ection layer 4 Was formed. 

[0077] On the re?ection layer 4, a protective layer 5 Was 
formed on the re?ection layer 4 by providing a 5 pm thick 
?lm of a photo-setting resin (Trademark “SD1700” made by 
Dainippon Ink & Chemicals, Incorporated) With a thermal 
conductivity of 1.0 or less. 

[0078] On the protective layer 5, the UV cured ink layer 10 
Was formed by depositing a DIC UV ink (made by Dainip 
pon Ink & Chemicals, Incorporated) With a deposition 
amount of 0.002 g/cm2, Whereby the optical information 
recording medium No. 1-1 of the present invention in the 
form of a disk Was prepared. 

[0079] The amplitude attenuation time and the vibration 
frequency attenuation time of the optical information record 
ing medium No. 1-1 of the present invention Were measured. 

[0080] As mentioned above, the amplitude attenuation 
time and the vibration frequency attenuation time of the 
optical information recording medium No. 1-1 Were mea 
sured as folloWs: 

[0081] One peripheral portion of the thus prepared optical 
information recording medium No. 1-1 at a distance of 1.5 
cm from the periphery thereof toWard the center thereof Was 
?xed, and another peripheral portion of the optical informa 
tion recording medium on the opposite side of the ?xed 
peripheral portion Was vibrated in the direction perpendicu 
lar to the ?at surface of the substrate of the optical infor 
mation recording medium No. 1-1 at a vibration frequency 
of 10 per second. 

[0082] The amplitude attenuation time Was measured by 
measuring a period of time required for a maximum ampli 
tude of the vibrations of the recording medium 100 ms after 
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the recording medium Was vibrated as mentioned above to 
reduce to 10% of the maximum amplitude. 

[0083] The vibration frequency attenuation time Was mea 
sured by measuring a period of time required for the total 
number of the vibrations of the recording medium in a 
period of time of 100 ms through 200 ms after the recording 
medium Was vibrated as mentioned above to reduce to 90% 
of the total number of the above-mentioned vibrations. The 
results are shoWn in TABLE 1. 

Examples 1-2 to 1-11 and Comparative Examples 1 
and 2 

[0084] Optical information recording media No. 1-2 to 
No. 1-11 of the present invention and comparative informa 
tion recording media Nos. 1-1 and 1-2 Were prepared in the 
same manner as that for the optical information recording 
medium No. 1-1 of the present invention in Example 1-1 
except that the deposition amount of the UV cured ink layer 
10 Was changed as shoWn in the column of “Deposition 
amount of UV cured ink layer” in TABLE 1. 

[0085] FIG. 4 shoWs a representative example of the 
vibrations. 

[0086] TABLE 1 shoWs the changes in the amplitude 
attenuation time and the vibration frequency attenuation 
time of the optical information recording media in accor 
dance With the changes in the deposition amount of the UV 
cured ink layer 10. 

TABLE 1 

Deposition Vibration 
amount of UV Amplitude frequency 

cured ink attenuation attenuation 
Examples layer (g/cm2) time (ms) time (ms) 

Comp. Ex. 1 0 1500 5000< 
Comp. Ex. 2 0.001 1150 4500 
Ex. 1-1 0.002 1000 3000 
Ex. 1-2 0.003 580 820 
Ex. 1-3 0.004 550 720 
Ex. 1-4 0.005 300 300 
Ex. 1-5 0.010 270 270 
Ex. 1-6 0.020 270 270 
Ex. 1-7 0.030 280 250 
Ex. 1-8 0.040 200 150 
Ex. 1-9 0.050 140 80 
Ex. 1-10 0.060 90 80 
Ex. 1-11 0.070 80 60 

[0087] The relationship betWeen the deposition amount of 
the UV cured ink layer 10 and the noise or the tone quality 
in each of the above optical information recording media in 
TABLE 1 Was investigated. 

[0088] When the deposition amount of the UV cured ink 
layer 10 Was 0.040 g/cm2 or more, the load applied by the 
optical information recording medium disk to a motor for 
rotating the medium disk Was so large that the UV cured ink 
layer Worked so as to tend to cause the tone quality to 
deteriorate. 

[0089] When the deposition amount of the UV cured ink 
layer 10 Was in the range of 0.030 g/cm2 to less than 0.040 
g/cm2, the noise With a frequency of 10 HZ to 100 HZ Was 
mainly attenuated in a short time, so that the tone quality Was 
good. 
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[0090] When the deposition amount of the UV cured ink 
layer 10 Was in the range of 0.010 g/cm2 to less than 0.030 
g/cm2, the noise With a frequency of about 10 HZ to 1000 HZ 
disappeared in a relatively short time, so that the tone quality 
Was improved. 

[0091] When the deposition amount of the UV cured ink 
layer 10 Was in the range of 0.003 g/cm2 to less than 0.010 
g/cm2, the noise With a frequency of about 1000 HZ, Which 
can be most sensitively recogniZed by the human ears, Was 
effectively removed, so that the tone quality Was best. 

[0092] When the deposition amount of the UV cured ink 
layer 10 Was in the range of 0.002 g/cm2 to less than 0.003 
g/cm2, it took a time to remove noise. HoWever, the tone 
quality Was good. 

[0093] When the deposition amount of the UV cured ink 
layer 10 Was less than 0.002 g/cm2, it took an extremely long 
time to remove noise in an audible frequency range, and the 
tone quality deteriorated. 

[0094] The transparent substrate can be produced by injec 
tion molding. When the transparent substrate is produced by 
injection molding, it is preferable that the substrate be 
cooled With a cooling time of 5 seconds or more after it is 
injected from the mold thereof, since by such injection 
molding, the ?uctuations in the direction of the axis of 
rotation of the substrate, that is, in the direction perpendicu 
lar to the ?at surface of the recording medium, and any 
in-plane distortion can be avoided so that the generation of 
noise can be effectively reduced. 

[0095] The evaluation as to the generation of noise of the 
optical information recording media Was conducted by an 
organoleptic test by experts’ actually listening to music 
reproduced by each recording medium. 

[0096] The degree of the shrinkage of the UV cured resin 
used in the UV cured ink layer 10 has an effect on the 
amplitude attenuation time and the vibration frequency 
attenuation time mentioned above. It is preferable to use a 
UV cured resin With a small shrinkage for use in the UV 
cured ink layer 10. 

Example 2 

[0097] An optical information recording medium No. 2 of 
the present invention Will noW be explained With reference 
to FIG. 5, Which is a schematic partial enlarged cross 
sectional vieW of a main portion of the optical information 
recording medium No. 2. 

[0098] The optical information recording medium No. 2 
Was prepared in the same manner as the optical information 
recording medium No. 1-1 prepared in Example 1-1 except 
that a hydrophilic-material-containing layer 15 comprising a 
hydrophilic material Was overlaid on the UV cured ink layer 
10. 

[0099] As the hydrophilic material for use in the layer 15, 
for example, polyvinyl pyrrolidone and polyvinyl alcohol 
can be employed. 

[0100] The hydrophilic-material-containing layer 15 may 
also contain an extender pigment in addition to the hydro 
philic material. 

[0101] The total Weight of the UV cured ink layer 10 and 
the hydrophilic-material-containing layer 15 Was adjusted to 
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the same deposition amount of the UV cured ink layer 10 as 
in Examples 1-1 to 1-11, Whereby optical information 
recording media Nos. 2-1 to 2-11 Were prepared, Which are 
collectively referred to as the optical information recording 
medium No. 2. The tone characteristics of the optical 
information recording medium No. 2 exhibited the same 
tendency as those of the optical information recording media 
Nos. 1-1 to 1-11. 

[0102] The UV cured ink layer 10 and the hydrophilic 
material-containing layer 15 can be formed individually or 
in combination so as to cover not only the outer ring-shaped 
portion comprising the recording layer, but also the inner 
ring-shaped portion corresponding to a clamping area for the 
optical information recording medium No. 2, Whereby the 
leakage of a laser beam from inside a recording and repro 
ducing apparatus can be completely cut. 

[0103] The leakage of the laser beam can be cut, not only 
by shielding the inner ring-shaped portion corresponding to 
the clamping area for the optical information recording 
medium No. 2 With a colored layer as mentioned above, but 
also by roughening the surface of the inner ring-shaped 
portion so as to have a light transparency of 92% or less, 
Whereby the tone quality can be signi?cantly improved. 

[0104] The UV cured ink layers 10 or the hydrophilic 
material-containing layers 15, for instance, With a deposition 
amount of 0.0065 g/cm2, can be formed, for instance, by 
coating With a deposition amount of 0.0013 g/cm2, folloWed 
by curing the coated layer, and again coating the cured layer 
With a deposition amount of 0.0013 g/cm2, and curing the 
coated layer. A series of these steps are repeated until the 
total deposition amount amounts to 0.0065 g/cm2. When the 
deposition amount for the ?rst coating is more than 0.0040 
g/cm2, it takes a long period of time for the curing the coated 
layer, so that the productivity is loWered. Therefore, it is 
preferable that a UV coating material be coated in an amount 
of 0.0040 g/cm2 or less at each coating thereof, folloWed by 
curing thereof. When the productivity is not a problem, the 
deposition amount for each coating can be more than 0.0040 
g/cm2. 

Example 3 

[0105] An optical information recording medium No. 3 of 
the present invention Will noW be explained With reference 
to FIG. 6, Which is a schematic partial enlarged cross 
sectional vieW of a main portion of the optical information 
recording medium No. 3. 

[0106] As shoWn in FIG. 6, the optical recording medium 
No. 3 comprises a transparent substrate 1 With a preformat 
pattern formation surface on one side thereof, an undercoat 
layer 6 Which is formed on the side of the preformat pattern 
formation surface of the transparent substrate 1, thereby 
forming a preformat pattern 2 on the undercoat layer 6, an 
information recording layer 3 formed on the undercoat layer 
6 With the grooves of the preformat pattern 2 being ?lled 
With a recording material comprising a dye material, a 
re?ection layer 4 formed on the information recording layer 
3, a protective layer 5 coated on the re?ection layer 4, and 
a UV cured ink layer 10 formed on the protective layer 4, 
The transparent substrate 1, the information recording layer 
3, the re?ection layer 4, the protective layer 5 and the UV 
cured ink layer 10 in the above optical recording medium 
No. 3 are respectively the same as those in the optical 
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recording medium No. 1 in Example 1, Whereby optical 
information recording media Nos. 3-1 to 3-11 Were pre 
pared, Which are collectively referred to as optical informa 
tion recording medium No. 3. 

[0107] The undercoat layer 6 is provided to improve the 
adhesion betWeen the transparent substrate 1 and the infor 
mation recording layer 3 and also to improve the recording 
sensitivity of the recording medium. The undercoat layer 6 
serves to protect the information recording layer 3. 

[0108] The undercoat layer 6 can be made of, for example, 
a hydrophilic resin such as polyvinyl alcohol, polyethylene 
oxide, polyacrylic acid, sodium polystyrenesulfonate, poly 
vinyl pyrrolidone, polymethacrylic acid, polypropylenen 
glycol, methyl cellulose, polyvinyl nitrate, and nitro cellu 
lose. 

[0109] The undercoat layer 6 can be formed by conducting 
spin coating, using an aqueous solution of any of the 
above-mentioned hydrophilic resins, on the preformat pat 
tern formation surface of the transparent substrate 1. 

[0110] When the undercoat layer 6 is made of the hydro 
philic resin, the Water resistance including moisture resis 
tance and moisture penetration resistance, and the heat 
resistance thereof are poor, so that it is preferable that the 
Water resistance and the heat resistance of the undercoat 
layer 6 be improved by subjecting the undercoat layer 6 to 
cross-linking treatment and crystalliZation treatment. More 
speci?cally, in this case, it is preferable that the undercoat 
layer 6 be formed, using an aqueous solution of the hydro 
philic resin With the addition of a cross-linking agent thereto, 
and a cross-linking reaction be caused to take place in the 
undercoat layer 6 With light irradiation or With the applica 
tion of heat to the undercoat layer 6. Alternatively, an 
undercoat layer 6 free of cross-linking agent, is subjected to 
heat treatment to crystalliZe the undercoat layer 6. For 
example, When polvinyl alcohol (PVA) is used as the hydro 
philic resin, it is preferable that the PVA be modi?ed to a 
modi?ed PVA. 

[0111] When the cross-linking treatment and the crystal 
liZation treatment are compared, the cross-linking treatment 
is considered to be better than the crystalliZation treatment, 
since the cross-linking treatment has no adverse thermal 
effects on the transparent substrate 1, and the operating 
ef?ciency thereof is better than that of the crystalliZation 
treatment. 

[0112] The folloWing are speci?c examples of cross-link 
ing treatment methods: 

[0113] (1) Across-linking treatment method compris 
ing the steps of adding ammonium dichromate as a 
cross-linking agent to the aqueous solution of the 
hydrophilic resin for the formation of the undercoat 
layer 6, forming the undercoat layer 6, and irradiat 
ing the undercoat layer 6 With reaction light, thereby 
cross-linking the undercoat layer 6. 

[0114] (2) A cross-linking treatment method using as 
an inorganic cross-linking agent, for example, cop 
per, boron, aluminum, titanium, Zirconium, tin, vana 
dium, or chromium. 

[0115] (3) Across-linking treatment method of form 
ing acetal using aldehyde. 
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[0116] (4) A cross-linking treatment method of 
changing hydroxyl group to aldehyde group. 

[0117] (5) A cross-linking treatment method, With the 
addition of an activated vinyl compound. 

[0118] (6) A cross-linking treatment method, using 
etheri?cation With the addition of an epoxy com 
pound. 

[0119] (7) Across-linking treatment method, using a 
reaction of dicarboxylic acid in the presence of an 
acid catalyst. 

[0120] (8) Across-linking treatment method, With the 
addition of succinic acid and sulfuric acid. 

[0121] (9) A cross-liking treatment method, With the 
addition of triethylene glycol and methyl acrylate. 

[0122] (10) Across-liking treatment method, With the 
blending of polyacrylic acid and methyl vinyl 
ether—maleic acid copolymer. 

[0123] In the optical information recording medium No. 3 
of the present invention, as the hydrophilic resin for the 
undercoat layer 6, polyvinyl alcohol Was employed, and the 
undercoat layer 6 Was formed by spin coating, using a 2.0 
Wt. % aqueous solution of polyvinyl alcohol and chromium 
as the cross-linking agent. 

[0124] Thus, the optical information recording medium 
No. 3 of the present invention Was prepared. 

[0125] The tone characteristics of the optical information 
recording medium No. 3 exhibited the same tendency as 
those of the optical information recording media Nos. 1-1 to 
1-11. 

Example 4 

[0126] An optical information recording medium No. 4 of 
the present invention Will noW be explained With reference 
to FIG. 7, Which is a schematic partial enlarged cross 
sectional vieW of a main portion of the optical information 
recording medium No. 4. 

[0127] As shoWn in FIG. 7, the optical recording medium 
No. 4 comprises a transparent substrate 1 With a preformat 
pattern 2 on one side thereof, an information recording layer 
3 Which is formed by ?lling the grooves of the preformat 
pattern 2 of the transparent substrate 1 With a recording 
material comprising a dye, an intermediate layer 7 formed 
on the information recording layer 3, a re?ection layer 4, a 
protective layer 5 formed on the re?ection layer 4, and a UV 
cured ink layer 10 formed on the protective layer 5. 

[0128] The transparent substrate 1, the information record 
ing layer 3, the re?ection layer 4, the protective layer 5 and 
the UV cured ink layer 10 in the above optical recording 
medium No. 4 are respectively the same as those in the 
optical recording media Nos. 1-1 to 1-11 in Examples 1-1 to 
1-11, Whereby optical information recording media Nos. 4-1 
to 4-11 Were prepared, Which are collectively referred to as 
the optical information recording medium No. 4. The tone 
characteristics of the optical information recording medium 
No. 4 exhibited the same tendency as those of the optical 
information recording media Nos. 1-1 to 1-11. 

[0129] The intermediate layer 7 is provided to improve the 
adhesion betWeen the information recording layer 3 and the 
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re?ection layer 4 and also to improve the recording sensi 
tivity of the optical information recording medium No. 4. 
The intermediate layer 7 is also provided to protect the 
information recording layer 3 and can comprise a hydro 
philic resin of the same kind as that of the hydrophilic resin 
employed in the undercoat layer 6 of the optical information 
recording media No. 3 in Example 3, or an electron-donating 
or electron-accepting material for a redox reaction of a 
metallic re?ection ?lm. 

[0130] When the hydrophilic resin is selectively employed 
in the intermediate layer 7, the intermediate layer 7 can be 
formed by spin coating of an aqueous solution of the 
hydrophilic resin on the information recording layer 3. 

[0131] It is preferable that the intermediate layer 7 formed 
by the spin coating be subjected to the cross-linking treat 
ment or the crystalliZation treatment mentioned in Example 
3 in order to improve the Water resistance and the heat 
resistance of the intermediate layer 7. 

Example 5 

[0132] FIG. 8 is a perspective vieW of an optical infor 
mation recording medium No. 5 of the present invention, 
Which is a so-called partial ROM type optical information 
recording medium comprising an information recording area 
11. As shoWn in FIG. 8, the information recording area 11 
includes a ROM area 11a and a Write-once-read-many area 
11b Which is hereinafter referred to as WORM area 11b. 

[0133] In the ROM area 11a, beam guide portions, header 
portions, and read-only information signals are formed in 
the form of prepits as preformat pattern 2 (not shoWn). 

[0134] On the other hand, in the WORM area 11b, only 
beam guide portion and header portions are formed as 
preformat pattern 2 (not shoWn). Unrecorded portions 
betWeen the header portions Which are arranged at prede 
termined constant intervals on a track constitute Write-once 
read-many areas for information. 

[0135] The WORM area 11b can be formed in the same 
manner as in the optical information recording medium No. 
1 prepared in Example 1, or in the optical information 
recording medium No. 2 prepared in Example 2, or in the 
optical information recording medium No. 3 prepared in 
Example 3. 

[0136] The transparent substrate 1, the information record 
ing layer 3, the re?ection layer 4, the protective layer 5 and 
the UV cured ink layer 10 in the above optical information 
recording medium No. 5 are respectively the same as those 
in the above-mentioned optical recording media Nos. 1 to 3 
prepared in Examples 1 to 3. 

[0137] Aprinted layer (not shoWn) can also be formed on 
the external surface of the optical information recording 
medium No. 5. 

[0138] It Was con?rmed that the WORM area 11b exhib 
ited the same excellent recording and reproduction charac 
teristics as those of the above-mentioned optical information 
recording media. 

[0139] It Was also con?rmed that the ROM area 11a 
exhibited excellent reproduction characteristics When repro 
duction Was carried out, using a drive apparatus made in 
accordance With the D or DVD standards. 
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[0140] FIG. 9 is a How chart indicating the steps of 
producing the disk-shaped optical information recording 
medium of the present invention. 

[0141] S1: Polishing and Washing of a glass disk 

[0142] S2: Coating the polished and Washed surface 
of the glass disk With silane 

[0143] S3: Spin coating of the glass disk With a 
photoresist, thereby forming a resist layer With a 
predetermined thickness on the glass disk 

[0144] S4: Prebaking the resist layer to remove a 
solvent therefrom 

[0145] S5: Exposing the resist layer to a laser beam 
irradiation through a condenser lens, thereby con 
ducting cutting 

[0146] S6: Subjecting the exposed glass disk to 
development treatment 

[0147] S7: Heating the resist layer to a temperature 
above Tg thereof to making formed grooves neat, 
thereby conducting ?rst baking 

[0148] S8: Baking the resist layer for solidifying a 
pattern, thereby conducting second baking 

[0149] S9: Conducting vacuum deposition of a metal 

[0150] S10: Forming a metallic ?lm on the concave 
and convex surface of the glass disk, and peeling the 
metallic ?lm off the glass disk, thereby forming a 
stamper 

[0151] S11: Making a transparent substrate With a 
predetermined thickness With a preformat pattern by 
conducting injection molding, using the stamper 

[0152] S12: Forming a hard coat layer on one side of 
the transparent substrate opposite to the preformat 
pattern by spin coating 

[0153] S13: Forming an undercoat layer on the pre 
format pattern of the transparent substrate by spin 
coating 

[0154] S14: Forming a recording layer on the under 
coat layer by spin coating 

[0155] S15: Forming a re?ection layer on the record 
ing layer by spin coating 

[0156] S16: Forming a protective layer and a vibra 
tion prevention layer on the re?ection layer by spin 
coating 

[0157] S17: When used in the form of a single disk 

[0158] S18: When used in the form of a duplex disk 
by sticking tWo disks together 

[0159] S19: Incorporating the disk into a cartridge 

[0160] S20: Evaluating the performance and charac 
teristics of the disk 

[0161] In this How chart, the steps S7 and S8 can be 
conducted at the same time. The shape of the grooves can be 
made neat by heating the grooves at 90° C. to 180° C. for 5 
to 90 minutes. 
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[0162] FIG. 10 is a How chart describing the details of the 
steps for forming the recording layer and an intermediate 
layer in the How chart in FIG. 9. 

[0163] S21: Preparing a disk-shaped substrate pro 
vided With the undercoat layer (Which may be omit 
ted) 

[0164] S22: Forming the recording layer on the sub 
strate by spin coating of an alcohol solution or a 
cellosolve solution of any of a phthalocyanine dye, a 
metal-containing aZo dye or a cyanine dye, and an 
infrared absorbing dyestuff 

[0165] S23: Annealing the recording layer at 30° C. 
to 140° C. for 10 seconds or more to evaporate an 
excessive solvent therefrom 

[0166] S24: Washing the surface of the dyestuff ?lm, 
in particular, to remove an excessive dyestuff from 
an external peripheral portion thereof 

[0167] S25: Coating the surface of the recording 
layer With a solution of polyvinyl alcohol (PVA) and 
a cross-linking agent by spin coating 

[0168] S26: Irradiating the PVA coated layer With 
ultraviolet rays for 1 second or more to cross-link the 
PVA 

[0169] S27: Annealing the coated layer at 30° C. to 
140° C. for 10 seconds or more to evaporate an 
excessive solvent therefrom after the cross-linking 

[0170] S28: Spin coating of Water or the like on the 
cross-linked PVA coated layer to remove an exces 
sive cross-linking agent therefrom by Washing, 
thereby forming an intermediate layer 

Example 6 

[0171] An optical information recording medium No. 6 of 
the present invention Will noW be explained With reference 
to FIG. 11, Which is a schematic partial enlarged cross 
sectional vieW of the optical information recording medium 
No. 6. The optical information recording medium No. 6 is 
such a structure that tWo substrates 1 are stuck together. 

[0172] More speci?cally, on the protective layer 5, an 
adhesive layer 12 is overlaid. A second substrate 1‘ is 
overlaid on the protective layer 12 through a ?rst interme 
diate layer 13 and a second intermediate layer 14. 

[0173] The Water-soluble resin used in the above-men 
tioned undercoat layer and intermediate layer, and the metal 
lic material used in the above-mentioned re?ection layer can 
also be used in the above-mentioned ?rst intermediate layer 
13 and second intermediate layer 14. 

[0174] On the thus prepared medium, the UV cured ink 
layer 10 Was overlaid With the same deposition amount as in 
Examples 1-1 to 1-11, Whereby the optical information 
recording media No. 6-1 to 6-11 of the present invention 
Were prepared. The optical information recording media No. 
6-1 to 6-11 are collectively referred to as the optical infor 
mation recording medium No. 6. 

[0175] The recording and reproduction characteristics of 
the optical information recording medium No. 6 Were the 
same as those of the optical information recording media 
No. 1-1 to No. 1-11 prepared in Examples 1-1 to 1-11. 
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Example 7 

[0176] The procedure of preparing the optical information 
recording medium No. 1-1 in Example 1-1 Was repeated 
except that the deposition amount of the UV cured ink layer 
10 Was changed from 0.002 g/cm2 to 0.0067 g/cm2, Whereby 
an optical information recording medium No. 7 of the 
present invention Was prepared. 

[0177] In the optical information recording medium No. 7, 
Were formed information recording, reproducing and/or 
deleting tracks along Which tracks information can be 
recorded, reproduced and/or deleted by an information 
recording, With an average distance betWeen the adjoining 
tracks measured in the direction perpendicular to the extend 
ing direction of the tracks being 1.6 pm. 

[0178] Based on the thus prepared optical information 
recording medium No. 7, 16 samples of the recording media 
With a radial in-plane deviation in the radial direction thereof 
being in the range of 4 pm to 30 pm, Which is the so-called 
radial run-out (O-P) of 4 pm to 30 pm, When rotated. 

[0179] The radial run-out of each of the thus prepared 16 
samples of the disk-shaped recording media Was measured 
by a commercially available radial run-out device (Trade 
mark “LM1200”p9 made by Ono-soku Co., Ltd.). 

[0180] By the measurement of the radial run-out of each of 
the sample, using the above device, it Was con?rmed that the 
average distance betWeen the adjoining tracks Was 1.6 pm, 
and that the radial run-out (O-P) of the samples Was in the 
range of 4 pm to 30 pm as designed. 

[0181] More speci?cally, by use of a tracing device for 
tracing an information recording, reproducing or deleting 
position in the track, an in-plane deviation of a pick-up 
device is monitored, and from the monitored in-plane devia 
tion, a correct recording, reproducing or deleting position 
Was virtually determined, Whereby a maximum in-plane 
deviation of the recording, reproducing or deleting position 
Was determined. The result Was that the radial run-out (O-P) 
of the samples Was in the range of 4 pm to 30 pm as 
designed. 
[0182] The accelerations of the samples in the radial 
direction varied in the range of 0.045 m/s2 to 0.358 m/s2. 

[0183] Audio information Was recorded in these samples 
by use of CD W900E made by Sony Corp. The tone quality 
of each sample Was evaluated by 4 experts in this ?eld. The 
result Was that excellent tone quality Was obtained When the 
radial run-out Was 20 pm or less, and the acceleration of the 
in-plane deviation Was 0.25 m/s2 or less as shoWn in FIG. 3. 

[0184] The relationship betWeen the magnitude of the 
in-plane deviation and the number of vibrations in terms of 
the in-plane deviation Were analyZed. The result Was that 
such an information recording medium that the magnitude 
the in-plane deviation thereof becomes maximum (12.5><d) 
at a minimum number of vibrations per unit time in terms of 
the in-plane deviation exhibited excellent tone quality. 

Example 8 

[0185] An optical information recording medium No. 8 of 
the present invention Will noW be explained With reference 
to FIG. 12, Which is a schematic partial enlarged cross 
sectional vieW of a main portion of the optical information 
recording medium No. 8. 

Dec. 5, 2002 

[0186] The optical information recording medium No. 8 
Was prepared in the same manner as the optical information 
recording medium No. 1-1 prepared in Example 1-1 except 
that the information recording layer 3 and the re?ection 
layer 4 Were replaced by a metallic layer 8 made of alumi 
num Which Was formed on the preformat pattern of the 
transparent substrate 1, Whereby optical information record 
ing media Nos. 8-1 to 8-11 Were prepared, Which are 
collectively referred to as the optical information recording 
medium No. 8. 

[0187] There is no particular restriction on the material for 
the metallic layer 8, but any of the metals employed for the 
re?ection layer 4 in the above-mentioned optical informa 
tion recording media can be used. The metallic layer 8 can 
also be formed by the same ?lm formation method as that for 
the formation of the re?ection layer 4. 

[0188] The tone characteristics of the optical information 
recording medium No. 8 exhibited the same tendency as 
those of the optical information recording media Nos. 1-1 to 
1-11. 

[0189] The optical information recording media Nos. 1-1 
to No. 8 respectively prepared in Examples 1-1 to 8 are all 
disk-shaped. HoWever, the present invention is not limited to 
such disk-shaped optical information recording media, but 
may be card-shaped, stick-shaped, tape-shaped, or in other 
shapes. 

[0190] Furthermore, in the above, the effects of the vibra 
tions in the direction perpendicular to the ?at surface of the 
substrate of the recording medium on the tone quality Were 
investigated. Obviously, the vibrations in the in-plane direc 
tion of the recording medium and the eccentricity of the 
recording medium also has adverse effects on the tone 
quality or the generation of noise. 

[0191] According to the present invention, the vibrations 
in the in-plane direction of the recording medium and the 
eccentricity of the recording medium can also be reduced 
and therefore noise generated by such vibrations and the 
eccentricity can be effectively reduced. 

[0192] Japanese Patent Application No. 11-234095, ?led 
Aug. 20, 1999, is hereby incorporated by reference. 

What is claimed is: 
1. An information recording medium comprising a trans 

parent substrate, and a recording layer or a metallic layer 
formed on said transparent substrate directly or through an 
undercoat layer, With an amplitude attenuation time of 1 
second or less When vibrated in the direction perpendicular 
to the ?at surface of said information recording medium. 

2. An information recording medium comprising a trans 
parent substrate, and a recording layer or a metallic layer 
formed on said transparent substrate directly or through an 
undercoat layer, With a vibration frequency attenuation time 
of 3 seconds or less When vibrated in the direction perpen 
dicular to the ?at surface of said information recording 
medium. 

3. An information recording medium comprising a trans 
parent substrate, and a recording layer or a metallic layer 
formed on said transparent substrate directly or through an 
undercoat layer, With an amplitude attenuation time of 1 
second or less and a vibration frequency attenuation time of 
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3 seconds or less, When vibrated in the direction perpen 
dicular to the ?at surface of said information recording 
medium. 

4. The information recording medium as claimed in claim 
1, Wherein said amplitude attenuation time is in a range of 
200 milliseconds to 1 second. 

5. The information recording medium as claimed in claim 
2, Wherein said vibration frequency attenuation time is in a 
range of 150 milliseconds to 3 seconds. 

6. The information recording medium as claimed in claim 
3, Wherein said amplitude attenuation time is in a range of 
200 milliseconds to 1 second. 

7. The information recording medium as claimed in claim 
3, Wherein said vibration frequency attenuation time is in a 
range of 150 milliseconds to 3 seconds. 

8. The information recording medium as claimed in claim 
3, Wherein said amplitude attenuation time is in a range of 
200 milliseconds to 1 second and said vibration frequency 
attenuation time is in a range of 150 milliseconds to 3 
seconds. 

9. The information recording medium as claimed in claim 
1, Wherein said transparent substrate is in the shape of a disk, 
comprising: 

a central hole portion, 

an inner ring-shaped portion around said central hole 
portion, and 

an outer ring-shaped portion comprising said recording 
layer or said metallic layer around said inner ring 
shaped portion, said inner ring-shaped portion having a 
light transparency of 92% or less With respect to a 
recording or reproduction light for said information 
recording medium. 

10. The information recording medium as claimed in 
claim 1, further comprising a vibration prevention layer 
Which is overlaid on the surface of said information record 
ing medium on the side of said recording layer for prevent 
ing the vibrations of said information recording medium. 

11. The information recording medium as claimed in 
claim 2, further comprising a vibration prevention layer 
Which is overlaid on the surface of said information record 
ing medium on the side of said recording layer for prevent 
ing the vibrations of said information recording medium. 

12. The information recording medium as claimed in 
claim 3, further comprising a vibration prevention layer 
Which is overlaid on the surface of said information record 
ing medium on the side of said recording layer for prevent 
ing the vibrations of said information recording medium. 

13. The information recording medium as claimed in 
claim 10, Wherein said vibration prevention layer comprises 
a hydrophilic material. 

14. The information recording medium as claimed in 
claim 11, Wherein said vibration prevention layer comprises 
a hydrophilic material. 

15. The information recording medium as claimed in 
claim 12, Wherein said vibration prevention layer comprises 
a hydrophilic material. 

16. The information recording medium as claimed in 
claim 13, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 
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17. The information recording medium as claimed in 
claim 14, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

18. The information recording medium as claimed in 
claim 15, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

19. The information recording medium as claimed in 
claim 10, Wherein said vibration prevention layer comprises 
an ink component. 

20. The information recording medium as claimed in 
claim 11, Wherein said vibration prevention layer comprises 
an ink component. 

21. The information recording medium as claimed in 
claim 12, Wherein said vibration prevention layer comprises 
an ink component. 

22. The information recording medium as claimed in 
claim 10, Wherein said vibration prevention layer comprises 
(a) a UV cured ink layer comprising an ink component and 
(b) a hydrophilic-material layer comprising a hydrophilic 
material, Which are overlaid. 

23. The information recording medium as claimed in 
claim 22, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

24. The information recording medium as claimed in 
claim 11, Wherein said vibration prevention layer comprises 
(a) a UV cured ink layer comprising an ink component and 
(b) a hydrophilic-material layer comprising a hydrophilic 
material, Which are overlaid. 

25. The information recording medium as claimed in 
claim 24, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

26. The information recording medium as claimed in 
claim 12, Wherein said vibration prevention layer comprises 
(a) a UV cured ink layer comprising an ink component and 
(b) a hydrophilic-material layer comprising a hydrophilic 
material, Which are overlaid. 

27. The information recording medium as claimed in 
claim 26, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

28. The information recording medium as claimed in 
claim 9, further comprising a vibration prevention layer 
Which is overlaid on said inner ring-shaped portion, and said 
outer ring-shaped portion for preventing the vibrations of 
said information recording medium. 

29. The information recording medium as claimed in 
claim 28, Wherein said vibration prevention layer comprises 
a hydrophilic material. 

30. The information recording medium as claimed in 
claim 29, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

31. The information recording medium as claimed in 
claim 28, Wherein said vibration prevention layer comprises 
an ink component. 

32. The information recording medium as claimed in 
claim 28, Wherein said vibration prevention layer comprises 
(a) a UV cured ink layer comprising an ink component and 
(b) a hydrophilic-material layer comprising a hydrophilic 
material, Which are overlaid. 



US 2002/0182365 A1 
11 

33. The information recording medium as claimed in 
claim 32, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

34. The information recording medium as claimed in 
claim 9, further comprising a vibration prevention layer 
Which is overlaid on said outer ring-shaped portion for 
preventing the vibrations of said information recording 
medium. 

35. The information recording medium as claimed in 
claim 34, Wherein said vibration prevention layer comprises 
a hydrophilic material. 

36. The information recording medium as claimed in 
claim 35, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

37. The information recording medium as claimed in 
claim 34, Wherein said vibration prevention layer comprises 
an ink component. 

38. The information recording medium as claimed in 
claim 34, Wherein said vibration prevention layer comprises 
(a) a UV cured ink layer comprising an ink component and 
(b) a hydrophilic-material layer comprising a hydrophilic 
material, Which are overlaid. 

39. The information recording medium as claimed in 
claim 38, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

40. The information recording medium as claimed in 
claim 10, Wherein said vibration prevention layer is overlaid 
in a deposition amount of 0.002 g/cm2 to 0.040 g/cm2. 

41. The information recording medium as claimed in 
claim 11, Wherein said vibration prevention layer is overlaid 
in a deposition amount of 0.002 g/cm2 to 0.040 g/cm2. 

42. The information recording medium as claimed in 
claim 12, Wherein said vibration prevention layer is overlaid 
in a deposition amount of 0.002 g/cm2 to 0.040 g/cm2. 

43. The information recording medium as claimed in 
claim 25, Wherein said vibration prevention layer is overlaid 
in a deposition amount of 0.002 g/cm2 to 0.040 g/cm2. 

44. The information recording medium as claimed in 
claim 34, Wherein said vibration prevention layer is overlaid 
in a deposition amount of 0.002 g/cm2 to 0.040 g/cm2. 

45. The information recording medium as claimed in 
claim 1, Wherein said transparent substrate is produced by 
injection molding With a cooling time of 5 seconds or more. 

46. The information recording medium as claimed in 
claim 2, Wherein said transparent substrate is produced by 
injection molding With a cooling time of 5 seconds or more. 

47. The information recording medium as claimed in 
claim 3, Wherein said transparent substrate is produced by 
injection molding With a cooling time of 5 seconds or more. 

48. The information recording medium as claimed in 
claim 2, Wherein said transparent substrate is in the shape of 
a disk, comprising: 

a central hole portion, 

an inner ring-shaped portion around said central hole 
portion, and 

an outer ring-shaped portion comprising said recording 
layer or said metallic layer around said inner ring 
shaped portion, said inner ring-shaped portion having a 
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light transparency of 92% or less With respect to a 
recording or reproduction light for said information 
recording medium. 

49. The information recording medium as claimed in 
claim 48, further comprising a vibration prevention layer 
Which is overlaid on both said inner ring-shaped portion and 
said outer ring-shaped portion for preventing the vibrations 
of said information recording medium. 

50. The information recording medium as claimed in 
claim 49, Wherein said vibration prevention layer comprises 
a hydrophilic material. 

51. The information recording medium as claimed in 
claim 50, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

52. The information recording medium as claimed in 
claim 49, Wherein said vibration prevention layer comprises 
an ink component. 

53. The information recording medium as claimed in 
claim 49, Wherein said vibration prevention layer comprises 
(a) a UV cured ink layer comprising an ink component and 
(b) a hydrophilic-material layer comprising a hydrophilic 
material, Which are overlaid. 

54. The information recording medium as claimed in 
claim 53, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

55. The information recording medium as claimed in 
claim 48, further comprising a vibration prevention layer 
Which is overlaid on said outer ring-shaped portion for 
preventing the vibrations of said information recording 
medium. 

56. The information recording medium as claimed in 
claim 55, Wherein said vibration prevention layer comprises 
a hydrophilic material. 

57. The information recording medium as claimed in 
claim 5 6, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

58. The information recording medium as claimed in 
claim 55, Wherein said vibration prevention layer comprises 
an ink component. 

59. The information recording medium as claimed in 
claim 55, Wherein said vibration prevention layer comprises 
(a) a UV cured ink layer comprising an ink component and 
(b) a hydrophilic-material layer comprising a hydrophilic 
material, Which are overlaid. 

60. The information recording medium as claimed in 
claim 5 9, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

61. The information recording medium as claimed in 
claim 49, Wherein said vibration prevention layer is overlaid 
in a deposition amount of 0.002 g/cm2 to 0.040 g/cm2. 

62. The information recording medium as claimed in 
claim 55, Wherein said vibration prevention layer is overlaid 
in a deposition amount of 0.002 g/cm2 to 0.040 g/cm2. 

63. The information recording medium as claimed in 
claim 3, Wherein said transparent substrate is in the shape of 
a disk, comprising: 

a central hole portion, 

an inner ring-shaped portion around said central hole 
portion, and 
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an outer ring-shaped portion comprising said recording 
layer or said metallic layer around said inner ring 
shaped portion, said inner ring-shaped portion having a 
light transparency of 92% or less With respect to a 
recording or reproduction light for said information 
recording medium. 

64. The information recording medium as claimed in 
claim 63, further comprising a vibration prevention layer 
Which is overlaid on both said inner ring-shaped portion and 
said outer ring-shaped portion for preventing the vibrations 
of said information recording medium. 

65. The information recording medium as claimed in 
claim 64, Wherein said vibration prevention layer comprises 
a hydrophilic material. 

66. The information recording medium as claimed in 
claim 65, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

67. The information recording medium as claimed in 
claim 64, Wherein said vibration prevention layer comprises 
an ink component. 

68. The information recording medium as claimed in 
claim 64, Wherein said vibration prevention layer comprises 
(a) a UV cured ink layer comprising an ink component and 
(b) a hydrophilic-material layer comprising a hydrophilic 
material, Which are overlaid. 

69. The information recording medium as claimed in 
claim 68, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

70. The information recording medium as claimed in 
claim 63, further comprising a vibration prevention layer 
Which is overlaid on said outer ring-shaped portion for 
preventing the vibrations of said information recording 
medium. 

71. The information recording medium as claimed in 
claim 70, Wherein said vibration prevention layer comprises 
a hydrophilic material. 

72. The information recording medium as claimed in 
claim 71, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

73. The information recording medium as claimed in 
claim 70, Wherein said vibration prevention layer comprises 
an ink component. 

74. The information recording medium as claimed in 
claim 70, Wherein said vibration prevention layer comprises 
(a) a UV cured ink layer comprising an ink component and 
(b) a hydrophilic-material layer comprising a hydrophilic 
material, Which are overlaid. 

75. The information recording medium as claimed in 
claim 74, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

76. The information recording medium as claimed in 
claim 64, Wherein said vibration prevention layer is overlaid 
in a deposition amount of 0.002 g/cm2 to 0.040 g/cm2. 

77. The information recording medium as claimed in 
claim 70, Wherein said vibration prevention layer is overlaid 
in a deposition amount of 0.002 g/cm2 to 0.040 g/cm2. 

78. An information recording medium comprising a trans 
parent substrate, and a recording layer or a metallic layer 
formed on said transparent substrate directly or through an 
undercoat layer, including information recording, reproduc 
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ing and/or deleting tracks along Which tracks information 
can be recorded, reproduced and/or deleted by an informa 
tion recording, reproducing and/or deleting device, Wherein 
When said information recording medium is in-plane 
vibrated in the direction perpendicular to the extending 
direction of said tracks, a maXimum in-plane deviation of a 
recording, reproducing or deleting position in said tracks in 
said perpendicular direction from a correct recording, repro 
ducing or deleting position in said tracks is 12.5><d or less 
Wherein d is an average distance betWeen the adjoining 
tracks measured in the direction perpendicular to the eXtend 
ing direction of said tracks, and an acceleration of said 
information recording medium in said perpendicular direc 
tion is 0.25 m/s2 or less. 

79. An information recording medium comprising a trans 
parent substrate, and a recording layer or a metallic layer 
formed on said transparent substrate directly or through an 
undercoat layer, including information recording, reproduc 
ing and/or deleting tracks along Which tracks information 
can be recorded, reproduced and/or deleted by an informa 
tion recording, reproducing and/or deleting device, Wherein 
an in-plane deviation of a recording, reproducing or deleting 
position in said tracks from a correct recording, reproducing 
or deleting position in said tracks is monitored by a tracing 
device for tracing said recording, reproducing or deleting 
position, a correct recording, reproducing or deleting posi 
tion is virtually determined by said monitored in-plane 
deviation, and a maXimum in-plane deviation is controlled 
to be 12.5><d or less Wherein d is an average distance 
betWeen the adjoining tracks measured in the direction 
perpendicular to the extending direction of said tracks, and 
an acceleration of said information recording medium in 
said2 perpendicular direction is also controlled to be 0.25 
m/s or less. 

80. The information recording medium as claimed in 
claim 78, Wherein said transparent substrate is in the shape 
of a disk, comprising: 

a central hole portion, 

an inner ring-shaped portion around said central hole 
portion, and 

an outer ring-shaped portion comprising said recording 
layer or said metallic layer around said inner ring 
shaped portion, said inner ring-shaped portion having a 
light transparency of 92% or less With respect to a 
recording or reproduction light for said information 
recording medium. 

81. The information recording medium as claimed in 
claim 78, further comprising a vibration prevention layer 
Which is overlaid on the surface of said information record 
ing medium on the side of said recording layer for prevent 
ing the vibrations of said information recording medium. 

82. The information recording medium as claimed in 
claim 81, Wherein said vibration prevention layer comprises 
a hydrophilic material. 

83. The information recording medium as claimed in 
claim 82, Wherein said hydrophilic material is selected from 
the group consisting of polyvinyl pyrrolidone and polyvinyl 
alcohol. 

84. The information recording medium as claimed in 
claim 81, Wherein said vibration prevention layer comprises 
an ink component. 

85. The information recording medium as claimed in 
claim 81, Wherein said vibration prevention layer comprises 






