
(19) United States 
US 20010022775A1 

(12) Patent Application Publication (10) Pub. No.: US 2001/0022775 A1 
YEO et al. (43) Pub. Date: Sep. 20, 2001 

(54) OPTICAL DISK AND METHOD OF (30) Foreign Application Priority Data 
MANUFACTURING THE SAME 

Apr. 15, 1998 ..................................... .. 1998-13502 

(76) Inventors: WOON-SUNG YEO, 
CHUNGEHEONGBUKDO (KR); 
HYUNG-KYU KIM, 
CHUNGEHEONGBUKDO (KR) 

Correspondence Address: 
BIRCH STEWART KOLASCH & BIRCH 
P 0 BOX 747 
FALLS CHURCH, VA 22040 (US) 

(*) Notice: This is a publication of a continued pros 
ecution application (CPA) ?led under 37 
CFR 1.53(d). 

(21) Appl. No.: 09/291,953 

(22) Filed: Apr. 15, 1999 

Publication Classi?cation 

(51) Int. Cl? ............................ .. GllB 3/70;G11B 5/84; 
G11B 7/26 

(52) Us. 01. ............................................................ ..369/281 

(57) ABSTRACT 
A disk medium and a method of manufacturing the disk 
medium are disclosed. The disk medium includes a ?rst disk 
member having a penetrating hole, and a second disk 
member having a projecting portion, Wherein the projecting 
portion is placed Within the penetrating hole of the ?rst disk 
member to form the optical medium. The method includes 
forming a ?rst disk member having a penetrating hole, 
forming a second disk member having a projecting portion, 
and positioning the projecting portion of the second disk 
member Within the penetrating hole of the ?rst disk member, 
Whereby the ?rst and disk members are combined to form an 
optical medium. 
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OPTICAL DISK AND METHOD OF 
MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to an opti 
cal medium and a method for manufacturing the optical 
medium, and more particularly, but not by Way of limitation, 
to an optical disk and a method for manufacturing the optical 
disk using an improved bonding and centering method for 
reducing errors caused by conventional bonding processes. 

[0003] 2. Description of the Related Art 

[0004] Digital Video Disc (DVD) is an optical information 
recording medium capable of storing a large amount of high 
de?nition image data. Due to its various advantages such as 
good portability and high storage capacity, the DVD has 
received much attention as the neW information recording 
medium for the next generation. 

[0005] The diameter and thickness of a conventional DVD 
are typically 12 cm and 0.6 mm, respectively. Compared to 
a conventional Compact Disc (CD) having a diameter of 12 
cm and a thickness of 1.2 mm, the conventional DVD has 
exactly one-half of the thickness of the conventional CD. 
The conventional DVD having the thickness of only 0.6 
mm, hoWever, is extremely dif?cult to carry because it is so 
thin and susceptible to bending and damages. For this 
reason, currently available DVDs are formed by bonding 
tWo identical disk members to each other, each disk member 
having a thickness of 0.6 mm. As a result, the currently 
available DVDs offer good portability because of an 
increased thickness, and has a high storage capacity since 
information can be recorded on both sides of the DVD. 

[0006] To manufacture the above-described DVD, a bond 
ing process is required to bond the tWo identical disk 
mediums to each other. The bonding process Will be 
described brie?y in conjunction With the entire process of 
manufacturing the conventional DVD. 

[0007] First, a photo resist is deposited uniformly on a 
Well-polished glass plate (also knoWn as a glass master 
substrate), and desired information is recorded on the glass 
plate by sensitiZing the photo resist using a laser beam 
modulated according to the information to be recorded. A 
glass master is obtained by developing the photo resist and 
a metal master is obtained by electroplating the obtained 
glass master. Then, several mothers can be obtained from the 
metal master, and subsequently several stampers can be 
obtained from the mothers. This process is commonly called 
a mastering process. 

[0008] A stamper provided by the mastering process is 
adjusted to ?t into an injection molding machine, so that an 
injection molding process is performed to produce a trans 
parent substrate. The injection molding process injects a 
polycarbonate resin into the mold containing the stamper, 
Whereby a transparent disk member is obtained. 

[0009] Next, the obtained transparent disk member is 
coated With an aluminum re?ective ?lm by a sputtering 
process, Which sputters and places metal ions on the trans 
parent substrate. 

[0010] When the sputtering process is completed, a UV 
bonding material, e.g., UV resin, is dropped onto the central 
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part of the disk member While the disk is rotated at a high 
speed. The high-speed rotation of the disk member creates 
centrifugal force by Which the UV bonding material is 
instantaneously and uniformly distributed over the entire 
disk member. Lastly, the UV bonding material is cured by 
irradiating ultraviolet rays on the disk member, Whereby a 
protective layer is formed on the disk member to prevent 
oxidation of the coated aluminum re?ective ?lm. 

[0011] Then tWo of the identical disk members formed 
according to the above-described procedures, each disk 
member having a 0.6 mm thickness, are bonded to each 
other to form a conventional DVD. To bond the tWo disk 
members, the spin-coating method, hot-melting method, and 
double-sided tape method are generally used, among Which 
the spin coating method is the most common. 

[0012] There are tWo conventional methods, the radical 
method and cationic method, Which use the spin coating 
process to bond the tWo disk members to form a conven 
tional DVD. The tWo methods are similar in that UV 
bonding materials are applied to the substrate by the spin 
coating method. A difference betWeen the tWo methods is 
that the radical method conducts the bonding process before 
curing the UV bonding materials, Whereas the cationic 
method completes curing the UV bonding materials before 
the disk bonding process. The radical method can be con 
sidered more common than the cationic method. 

[0013] FIG. 1 is a ?oWchart shoWing a conventional 
bonding process for forming a conventional DVD. As shoWn 
therein, a ?rst disk member is transferred to a bonding 
machine in Step S101. After loading the ?rst disk member 
onto a motor shaft in Step S103, a UV bonding material is 
applied onto the central part of the ?rst disk member While 
the ?rst disk member is rotated at a loW speed in Step S105. 

[0014] Subsequently, a second disk member is placed on 
top of the ?rst disk member and the ?rst and second disk 
members are rotated at a high speed. The centrifugal force 
created by the high-speed rotation of the ?rst and second 
disk members uniformly spreads the UV bonding material 
over the surfaces of the ?rst and second disk members, 
thereby securely bonding the ?rst and second disk members 
to each other in Step S107. 

[0015] In Step S109, ultraviolet rays are irradiated onto 
the rotating bonded disk members to cure the UV bonding 
material, and the bonded disk members are unloaded in Step 
S111, Whereby the bonding process is completed and a 
conventional DVD is manufactured. 

[0016] The bonding process as shoWn in FIG. 1, hoWever, 
has serious problems. For example, the center hole diameter 
of the ?nally manufactured DVD exceeds an alloWable 
deviation limit, even though the disk members bonded 
together satisfy the requirement for the center hole diameter 
speci?ed by DVD physical format books. 

[0017] To investigate an error rate caused by the conven 
tional bonding process, experiments of bonding tWo sub 
strates having a center hole diameter of 15.003 mm have 
been conducted. The tWo substrates Were made by an 
injection molding machine by Meiki company and Were 
bonded to each other using a bonding machine With jigs 
having center hole diameters of 15.001 mm and 15.002 mm. 
One hundred experiments Were performed using each jig 
and the experimental results indicated that the jig having the 
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center hole diameter of 15.001 mm has an error rate of 
22.2% and that the other jig has an error rate of 9.8%. 

[0018] The centering problem of the conventional bonding 
process can be solved if the injection molding machine can 
produce disk members having an identical center hole 
diameter or if the center hole of the jig can be adjusted to 
perfectly match that of the substrate. With currently avail 
able technology, hoWever, it is almost impossible to satisfy 
these requirements, such that the centering process of con 
ventional bonding processes has been a major obstacle in the 
DVD manufacturing process. Moreover, because the bond 
ing process is a signi?cant part of the DVD manufacturing 
process, any errors caused by the bonding process increase 
the production cost. 

SUMMARY OF THE INVENTION 

[0019] An object of the present invention is to provide an 
optical medium and a method for manufacturing the optical 
medium, capable of reducing errors caused by a centering 
process using a simpler bonding method. 

[0020] Brie?y described, the present invention is directed 
to a disk medium, including a ?rst disk member having a 
penetrating hole, and a second disk member having a 
projecting portion, the projecting portion being placed 
Within the penetrating hole of the ?rst disk member, Whereby 
the ?rst and disk members are combined. 

[0021] The present invention is further directed to a 
method of manufacturing an optical medium, including 
forming a ?rst disk member having a penetrating hole, 
forming a second disk member having a projecting portion, 
and positioning the projecting portion of the second disk 
member Within the penetrating hole of the ?rst disk member, 
Whereby the ?rst and second disk members are combined to 
manufacture an optical medium. 

[0022] These and other objects of the present application 
Will become more readily apparent from the detailed 
description given hereinafter. HoWever, it should be under 
stood that the detailed description and speci?c examples, 
While indicating preferred embodiments of the invention, are 
given by Way of illustration only, since various changes and 
modi?cations Within the spirit and scope of the invention 
Will become apparent to those skilled in the art from this 
detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] The accompanying draWings, Which are included 
to provide a further understanding of the invention, illustrate 
the preferred embodiments of this invention, and together 
With the description, serve to eXplain the principles of the 
present invention. 

[0024] 
[0025] FIG. 1 is a ?oWchart shoWing a bonding process 
employed in a conventional disk manufacturing method; 

[0026] FIGS. 2A and 2B shoW cross-sectional vieWs of 
?rst and second disk members of an optical disk, respec 
tively, according to a ?rst embodiment of the present inven 
tion; 
[0027] FIGS. 2C and 2D are cross-sectional vieWs of the 
optical disk according to the ?rst embodiment of the present 
invention; 

In the draWings: 

Sep. 20, 2001 

[0028] FIG. 3 shoWs an eXample of general dimensions of 
an optical disk according to the embodiments of the present 
invention; 
[0029] FIG. 4A shoWs cross-sectional and top vieWs of a 
?rst disk member of an optical disk according to a second 
embodiment of the present invention; 

[0030] FIG. 4B shoWs cross-sectional and top vieWs of a 
second disk member of the optical disk according to the 
second embodiment of the present invention; 

[0031] FIGS. 4C and 4D are cross-sectional vieWs of the 
optical disk composed With the ?rst and second disk mem 
bers of FIGS. 4A and 4B according to the second embodi 
ment of the present invention; 

[0032] FIG. 5A shoWs cross-sectional and top vieWs of a 
?rst disk member of an optical disk according to a third 
embodiment of the present invention; 

[0033] FIG. 5B shoWs cross-sectional and top vieWs of a 
second disk member of the optical disk according to the third 
embodiment of the present invention; 

[0034] FIGS. 5C and 5D are cross-sectional vieWs of the 
optical disk composed With the ?rst and second disk mem 
bers of FIGS. 5A and 5B according to the third embodiment 
of the present invention; 

[0035] FIG. 6A shoWs cross-sectional and top vieWs of a 
?rst disk member of an optical disk according to a fourth 
embodiment of the present invention; 

[0036] FIG. 6B shoWs cross-sectional and top vieWs of a 
second disk member of the optical disk according to the 
fourth embodiment of the present invention; 

[0037] FIGS. 6C and 6D are cross-sectional vieWs of the 
optical disk composed With the ?rst and second disk mem 
bers of FIGS. 6A and 6B according to the fourth embodi 
ment of the present invention; 

[0038] FIG. 7A shoWs cross-sectional and top vieWs of a 
?rst disk member of an optical disk according to a ?fth 
embodiment of the present invention; 

[0039] FIG. 7B shoWs cross-sectional and top vieWs of a 
second disk member of the optical disk according to the ?fth 
embodiment of the present invention; 

[0040] FIGS. 7C and 7D are cross-sectional vieWs of the 
optical disk composed With the ?rst and second disk mem 
bers of FIGS. 7A and 7B according to the ?fth embodiment 
of the present invention; 

[0041] FIG. 8A shoWs a cross-sectional vieW of a ?rst 
disk member of an optical disk according to a siXth embodi 
ment of the present invention; 

[0042] FIG. 8B shoWs a cross-sectional vieW of a second 
disk member of the optical disk according to the siXth 
embodiment of the present invention; 

[0043] FIG. 8C is a cross-sectional vieW of the optical 
disk composed With the ?rst and second disk members of 
FIGS. 8A and 8B according to the siXth embodiment of the 
present invention; 

[0044] FIG. 9A shoWs across-sectional vieW of a ?rst disk 
member of an optical disk according to a seventh embodi 
ment of the present invention; 
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[0045] FIG. 9B shows a cross-sectional vieW of a second 
disk member of the optical disk according to the seventh 
embodiment of the present invention; 

[0046] FIG. 9C is a cross-sectional vieW of the optical 
disk composed With the ?rst and second disk members of 
FIGS. 9A and 9B according to the seventh embodiment of 
the present invention; 

[0047] FIG. 10A shoWs a cross-sectional vieW of a ?rst 
disk member of an optical disk according to a eighth 
embodiment of the present invention; 

[0048] FIG. 10B shoWs a cross-sectional vieW of a second 
disk member of the optical disk according to the eighth 
embodiment of the present invention; and 

[0049] FIG. 10C is a cross-sectional vieW of the optical 
disk composed With the ?rst and second disk members of 
FIGS. 10A and 10B according to the eighth embodiment of 
the present invention; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0050] The preferred embodiments of the present inven 
tion Will be described in detail referring to the accompany 
ing draWings FIGS. 2A and 2B respectively shoW cross 
sectional vieWs of ?rst and second disk members of an 
optical disk according to the ?rst embodiment of the present 
invention. As shoWn in FIG. 2A, the ?rst disk member 10 
includes a penetrating hole 11 having a diameter of 35 mm 
(instead of a standard-sized center hole), and has a thickness 
of 0.6 mm. The second disk member 13 as shoWn in FIG. 
2B includes a cylindrical-shaped projecting portion 15 
formed at the center of the second disk member 13, and a 
ring portion 19 surrounding the projecting portion 15. The 
projecting portion 15 has a diameter of 35 mm and includes 
a center hole 17 having a diameter of 15 mm. 

[0051] Each of the ?rst and second disk members 10 and 
13 has an overall diameter of 120 mm. The thickness of the 
ring portion 19 of the second disk member 13 is 0.6 mm and 
the thickness of the projecting portion 15 is 1.2 mm. The 
projecting portion 15 of the second disk member 13 is 
inserted into the penetrating hole 11 of the ?rst disk member 
11. The total thickness of the ?rst and second disk members 
10 and 13 as bonded to each other is uniformly at 1.2 mm. 

[0052] Amethod of manufacturing an optical disk accord 
ing to the ?rst embodiment of the present invention is 
described beloW referring to FIGS. 2A-2D. 

[0053] First, the second disk member 13 is loaded on a 
motor shaft of an injection machine and is rotated at a loW 
speed of, e.g., about 30~40 rpm. Then, a UV bonding 
material is applied onto inner parts (e.g., 17~18 mm from the 
center) and outer parts (e.g., 118 mm from the center) of the 
second disk member 13 as shoWn in FIG. 2B, Wherein an 
appropriate time duration for the application of the UV 
bonding material may be, e.g., for a 1 1A1 disk revolution. The 
areas of the second disk member 13 onto Which the UV 
bonding material are applied should have a good optical 
transmissivity so that the bonding material is easily cured 
When it is eXposed to ultraviolet rays. 

[0054] As shoWn in FIG. 3, since optical disks may have 
a clamp area diameter of 50 mm around the center hole, data 
are recorded on the areas of the optical disk outside the 
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clamp area. Consequently, the UV bonding material may be 
applied only onto the areas of the second disk member 13 
With no recording or re?ective layer (i.e., Where data are not 

recorded). 
[0055] Then the ?rst disk member 10 is stacked up on top 
of the second disk member 13 by placing the projecting 
portion 15 of the second disk member 13 Within the pen 
etrating hole 11 of the ?rst disk member 10. Subsequently, 
the stacked ?rst and second disk members 10 and 13 are 
rotated at a high speed of, e.g., about 3000 rpm, as shoWn in 
FIG. 2C to uniformly spread the applied UV bonding 
material over the entire surfaces of the disk members 10 and 
13. 

[0056] The bonded disk members 10 and 13 are further 
rotated during Which ultraviolet rays are irradiated onto the 
UV bonding material of the disk members 10 and 10 to cure 
the UV bonding material, as shoWn in FIG. 2D. Then labels 
can be printed on the bonded disk members 10 and 13 to 
form an optical disk 100. 

[0057] Since the projecting portion 15 is ?ttingly posi 
tioned Within the penetrating hole 11 as the disk members 10 
and 13 are bonded, the overall shape of the optical disk 100 
is the same or substantially the same as a standard optical 
disk formed With tWo identical disk members. Further, since 
only the second disk member 13 has the center hole 17, 
centering is required only for the second disk member 13 
during the bonding process, Whereby errors due to centering 
problems are eliminated or signi?cantly reduced. Further 
more, since the UV bonding material is applied only onto the 
non-recording areas of the optical disk 100, only a small 
amount of bonding material is used for each optical disk 
100. Moreover, the bonding material can be easily cured 
using loW-poWered ultraviolet rays. 

[0058] FIG. 4A shoWs cross-sectional and top vieWs of a 
?rst disk member of an optical disk, FIG. 4B shoWs cross 
sectional and top vieWs of a second disk member of the 
optical disk, and FIG. 4C and 4D are cross-sectional vieWs 
of the optical disk composed With the ?rst and second disk 
members of FIGS. 4B and 4C, all according to the second 
embodiment of the present invention. The overall dimen 
sions of the ?rst and second disk members in the second 
embodiment can be the same as those in the ?rst embodi 
ment. 

[0059] As shoWn in FIG. 4A, a ?rst disk member 20 
includes a penetrating hole 21 formed at the center of the 
?rst disk member 20, and a groove 26 circumferentially 
formed on its inner sideWalls. The thickness of the ?rst disk 
member 20 can be, e.g., 0.6 mm, and the diameter of the 
penetrating hole 21 can be, e.g., 35 mm. 

[0060] Asecond disk member 23 as shoWn in FIG. 4B has 
a projection 28 circumferentially formed on the outer side 
Walls of a projection portion 25, a center hole 27 formed at 
the center of the projection portion 25, and an outer ring 
portion 29. The projection 28 is ?tted into the groove 26 of 
the ?rst disk member 20. As in the ?rst embodiment of the 
present invention, only one disk member (the second disk 
member 23) has the center hole 27. The depth of the groove 
26 can be selected so that the groove 26 remains Within the 
clamp area With a diameter of 50 mm, so as to prevent 
damages to the recording layer Which may be caused by the 
groove 26. 
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[0061] When bonding the ?rst and second disk members 
20 and 23 to each other, a UV bonding material can be 
applied only onto the outer parts of the second disk member 
23 as shoWn in FIG. 4B. Then the ?rst and second disk 
members 20 and 23 are ?tted to each other as shoWn in FIG. 
4C. The high speed rotation of the ?tted disk members 20 
and 23 causes the UV bonding material to be uniformly 
distributed to the surfaces of the disk members 20 and 23. 
Thereafter, ultraviolet rays are irradiated only onto the areas 
indicated by arroWs as shoWn in FIG. 4D to manufacture an 
optical disk 200 (e.g., DVD), because the inner parts of the 
disk members 20 and 23 are secured by the cooperation of 
the projection 28 With the groove 26 as shoWn in FIG. 4C. 

[0062] FIGS. 5A-5D illustrate steps for manufacturing an 
optical disk according to the third embodiment of the present 
invention. The third embodiment is similar to the second 
embodiment including the general dimensions of the disk 
members, eXcept that the projection and groove are formed 
on the different disk members. In the third embodiment, a 
?rst disk member 40 has a penetrating hole 41 With a 
projection 48 circumferentially formed on its inner sideWalls 
44 as shoWn in FIG. 5A. A second disk member 43 includes 
a circumferentially disposed groove 46 on the outer side 
Walls 51 of the projecting portion 45 as shoWn in FIG. 5B. 
The second disk member 43 further includes a center hole 47 
formed at the center of the disk member 43 and the projec 
tion-portion 45, and an outer ring portion 49. 

[0063] As shoWn in FIGS. SE to 5D, the area onto Which 
a UV bonding material is applied and the area onto Which 
ultraviolet rays are irradiated are the same as the second 
embodiment. Accordingly, an optical disk 300 is manufac 
tured. 

[0064] FIGS. 6A-6D illustrate steps for manufacturing an 
optical disk according to the forth embodiment of the 
present invention. The overall shape and dimensions of each 
of the ?rst and second disk members are similar to those of 
the ?rst embodiment. But on a surface 64 of a ?rst disk 
member 60, a ring-shaped groove 66 (e.g., circumferentially 
formed groove) is formed a predetermined distance aWay 
from a penetrating hole 61 as shoWn in FIG. 6A. A second 
disk member 63 has a projection 68 circumferentially 
formed at a prescribed distance from a projecting portion 65, 
and the projection 68 is ?tted into the groove 66 as shoWn 
in FIG. 6C. As in the previous embodiments, a center hole 
67 is formed only in the second disk member 63. 

[0065] When bonding the tWo disk members 60 and 63 
according to the fourth embodiment, inner portions of the 
disk members 60 and 63 are combined by the cooperation of 
the projection 68 With the groove 66 as shoWn in FIG. 6C. 
This scheme alloWs a UV bonding material to be applied 
only onto the outer edge portion of the second disk member 
63 as shoWn in FIG. 6B, and the rotation of the ?tted ?rst 
and second disk members 60 and 63 uniformly distributes 
the UV bonding material throughout the surfaces 64 and 71 
of the disk members 60 and 63. Ultraviolet rays are also 
irradiated only onto the outer areas indicated With arroWs as 
shoWn in FIG. 6D, Whereby an optical disk 400 is ?nally 
manufactured. 

[0066] FIGS. 7A-7D illustrate steps for manufacturing an 
optical disk according to the ?fth embodiment of the present 
invention. A?rst disk member 80 includes a penetrating hole 
81, and a second disk member 83 includes a projecting 
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portion 85 With a center hole 87. The dimensions of these 
elements are the same as the previous embodiments. Unlike 
the fourth embodiment, hoWever, a groove 86 and a projec 
tion 88 are formed on the outer circumferential portions of 
?rst and second disk members 80 and 83, respectively. When 
the ?rst and second disk members 80 and 83 are bonded to 
each other, the outer circumferential portions of the ?rst and 
second disk members 80 and 83 are securedly combined by 
the cooperation of the projection 88 With the groove 86 as 
shoWn in FIG. 7C. Consequently, a UV bonding material is 
applied only onto an inner area of the second disk member 
83 as shoWn in FIG. 7B, and the UV bonding material is 
uniformly distributed due to the rotation of the ?tted ?rst and 
second disk members 80 and 83. Ultraviolet rays are also 
applied only on an inner area of the combined ?rst and 
second disk members 80 and 83 as shoWn by arroWs in FIG. 
7D. As a result, an optical disk 500 is manufactured. 

[0067] FIG. 8A shoWs a cross-sectional vieW of a ?rst 
disk member of an optical disk, FIG. 8B shoWs a cross 
sectional vieW of a second disk member of the optical disk, 
and FIG. 8C is a cross-sectional vieW of the optical disk 
composed With the ?rst and second disk members of FIGS. 
8A and 8B, all according to the siXth embodiment of the 
present invention. 

[0068] As shoWn in FIG. 8A, a ?rst disk member 90 
includes a penetrating hole 92 With a ?rst groove 91 formed 
circumferentially on its inner Walls, and a second ring 
shaped groove 96 formed on the outer parts of the ?rst disk 
member 90. A second disk member 93 has projections 91‘ 
and 98‘ formed circumferentially on the outer Walls of a 
projecting portion 95 and the outer parts of the second disk 
member 93, respectively, as shoWn in FIG. 8B. The pro 
jections 91‘ and 98‘ are to be inserted into the grooves 91 and 
98, respectively. As in the previous embodiments, a center 
hole 97 is formed only at the center of the second disk 
member 93. In this eXample, the inner and outer parts of the 
?rst and second disk members 90 and 93 are securedly ?tted 
to each other by the cooperation of the projections 91‘ and 
98‘ With the grooves 91 and 98 as shoWn in FIG. 8C. As a 
result, an optical disk 600 is manufactured Without having to 
apply a UV bonding material and a UV curing process, 
thereby greatly simplifying the disk manufacturing process. 
The general dimensions and shapes of the ?rst and second 
disk members 90 and 93 are similar to the previous embodi 
ments. 

[0069] FIG. 9A shoWs a cross-sectional vieW of a ?rst 
disk member of an optical disk, FIG. 9B shoWs a cross 
sectional vieW of a second disk member of the optical disk, 
and FIG. 9C is a cross-sectional vieW of the optical disk 
composed With the ?rst and second disk members of FIGS. 
9A and 9B, all according to the seventh embodiment of the 
present invention; 

[0070] As shoWn in FIG. 9A, a ?rst disk member 101 
includes a ring-shaped groove 106 on the outer parts of the 
?rst disk member 103, Which is similar to that of the siXth 
embodiment. In this eXample, hoWever, it is not a groove but 
a projection 105 that is formed on the inner Walls of a 
penetrating hole 102 of the ?rst disk member 101. Asecond 
disk member 103 as shoWn in FIG. 9B includes a projection 
106‘ and a groove 105‘, Which are respectively ?tted With the 
groove 106 and projection 105 of the ?rst disk member 101, 
Whereby an optical disk 700 is manufactured. As in the siXth 
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embodiment, neither a bonding material nor a UV curing 
process is needed because of the use of projections and 
grooves at the inner and outer parts of the disk members, 
Which simpli?es the disk manufacturing process. As in the 
previous embodiments, the second disk member 101 
includes a projection portion 104 and a center hole 107. The 
general dimensions and shape of the disk members 101 and 
103 can be similar to the previous embodiments. 

[0071] FIG. 10A shoWs a cross-sectional vieW of a ?rst 
disk member of an optical disk, FIG. 10B shoWs a cross 
sectional vieW of a second disk member of the optical disk, 
and FIG. 10C is a cross-sectional vieW of the optical disk 
composed With the ?rst and second disk members of FIGS. 
10A and 10B, all according to the eighth embodiment of the 
present invention. 

[0072] As shoWn in FIG. 10A, 21 ?rst disk member 110 
includes a penetrating hole 107 at the center thereof, and ?rst 
and second ring-shaped grooves 115 and 116 at the inner and 
outer portions of the ?rst disk member 110. A second disk 
member 113 as shoWn in FIG. 10B includes a projection 
portion 114 With a center hole 117, and ?rst and second 
projections 115‘ and 116‘ at the inner and outer portions of 
the second disk member 113. The ?rst and second projec 
tions 115‘ and 116‘ are respectively ?tted With the ?rst and 
second grooves 115 and 116, Whereby an optical disk 800 is 
manufactured. As in the siXth and seventh embodiments, 
neither a bonding material nor a UV curing process is 
needed because of the use of projections and grooves at the 
inner and outer parts of the disk members, Which simpli?es 
the disk manufacturing process. The general dimensions and 
shape of the disk members 110 and 113 can be similar to the 
previous embodiments. 

[0073] The method of manufacturing an optical disk 
according to the ?rst through eighth embodiments of the 
present invention forms a center hole only on one disk 
member of the optical disk, thereby effectively reducing 
manufacturing errors caused by conventional processes of 
centering tWo identical disk members. 

[0074] Furthermore, a small amount of a UV bonding 
material is applied only onto the areas With no recording and 
re?ective layers and With high optical transmissivity, 
Whereby curing of the UV bonding material With loW 
poWered ultraviolet rays is permitted and the disk bonding/ 
manufacturing process is signi?cantly simpli?ed. The 
embodiments of the present invention are applicable to 
DVDs, DVD-RS, DVD-Rams, DVD-RoWs, or the like, 
Which can require tWo-sided recording capability. 

[0075] Moreover, the present invention makes it easier to 
load and unload an optical disk, e.g., DVD, on a clamping 
device of a disk drive Which installs the disk by pressing the 
upper side of the optical disk, and prevents irregular rotation 
of the disk. That is, a DVD manufactured by conventional 
methods has a gap in an attachment area created When tWo 
disk members are bonded. When loading such a conven 
tional DVD, a ball in the clamping device elastically sup 
ported by a spring is inserted to the gap, Which obstructs 
loading and unloading of the DVD. In the present invention, 
hoWever, the center of one disk member automatically 
coincides With that of the other disk member When the tWo 
disk members are bonded to or combined With each other 
because only one disk member has a center hole to be 
positioned Within a projecting portion of the other disk 
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member. Hence, bonding of the tWo disk members can be 
easily conducted even Without using sensors for disk cen 
tering. Further, no gap is created in the inner side of the 
projecting portion of the disk member, Which facilitates 
loading and unloading of the ?nally manufactured optical 
disk and prevents irregular rotation of the optical disk. The 
use of UV bonding material and the curing process may be 
completely eliminated by using projections and grooves on 
the disk members. 

[0076] The invention may be embodied in other speci?c 
forms Without departing from the sprit or essential charac 
teristics thereof. For example, the dimensions of the disk 
members can be varied according to need and desire, a 
different bonding material or the like may be used instead of 
a UV bonding material, and the projections and grooves may 
be selectively formed at different locations or circumferen 
tial portions of the disk members. The present embodiments 
are therefore 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 and all changes Which come Within the meaning and 
range of equivalency of the claims are therefore intended to 
be embraced therein. 

What is claimed is: 
1. A disk medium comprising: 

a ?rst disk member having a penetrating hole; and 

a second disk member having a projecting portion, the 
projecting portion being placed Within the penetrating 
hole of the ?rst disk member, Whereby the ?rst and 
second disk members are combined. 

2. A disk medium according to claim 1, Wherein at least 
one of the penetrating hole of the ?rst disk member and the 
projecting portion of the second disk member has a cylin 
drical shape. 

3. A disk medium according to claim 1, further compris 
ing: 

a projection formed on an inner Wall of the penetrating 
hole of the ?rst disk member; and 

a groove formed on an outer Wall of the projecting portion 
of the second disk member, Wherein the projection is 
inserted into the groove to combine the ?rst and second 
disk members. 

4. A disk medium according to claim 1, further compris 
mg: 

a projection formed on an outer Wall of the projecting 
portion of the second disk member; and 

a groove formed on an inner Wall of the penetrating hole 
of the ?rst disk member, Wherein the projection is 
inserted into the groove to combine the ?rst and second 
disk members. 

5. A disk medium according to claim 1, further compris 
mg: 

a groove circumferentially formed on a side of one of the 
?rst and second disk members; and 

a projection circumferentially formed on the other one of 
the ?rst and second disk members to correspond With 
the groove. 

6. A disk medium according to claim 1, further compris 
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a groove formed on a ?rst surface portion of the ?rst disk 
member and surrounding the penetrating hole; 

a projection formed on a second surface portion of the 
second disk member and surrounding the projection 
portion, Whereby the projection is placed Within the 
groove to combine the ?rst and second disk members. 

7. A disk medium according to claim 6, Wherein the ?rst 
and second surface portions are inner portions of the ?rst and 
second disk members. 

8. A disk medium according to claim 6, Wherein the ?rst 
and second surface portions are outer edge portions of the 
?rst and second disk members. 

9. A disk medium according to claim 8, further compris 
mg: 

a second groove formed on an inner surface portion of the 
?rst disk member; and 

a second projection formed on an inner surface portion of 
the second disk member, Whereby the second projec 
tion is placed Within the second groove. 

10. A disk medium according to claim 4, further com 
prising: 

a second groove formed on an outer edge portion of the 
?rst disk member; and 

a second projection formed on an outer edge portion of the 
second disk member, Whereby the second projection is 
placed Within the second groove. 

11. Adisk medium according to claim 3, further compris 
mg: 

a second groove formed on an outer edge portion of the 
?rst disk member; and 

a second projection formed on an outer edge portion of the 
second disk member. 

12. A disk medium according to claim 11, further com 
prising: 

a bonding material applied betWeen the ?rst and second 
disk members. 

13. A disk medium comprising: 

a pair of bonded disk members, Wherein a center hole of 
a predetermined diameter is formed only on one of the 
disk members. 

14. A disk medium according to claim 12, Wherein the 
center hole has the predetermined diameter of 15 mm. 

15. A method for manufacturing an optical medium, 
comprising: 

forming a ?rst disk member having a penetrating hole; 

forming a second disk member having a projecting por 
tion; and 

positioning the projecting portion of the second disk 
member Within the penetrating hole of the ?rst disk 
member, Whereby the ?rst and second disk members 
are combined to form an optical medium. 

16. A method according to claim 15, Wherein in the 
forming steps, at least one of the penetrating hole of the ?rst 
disk member and the projecting portion of the second disk 
member has a cylindrical shape. 

17. A method according to claim 15, Wherein the step of 
forming the ?rst disk member further includes: 
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forming a projection on an inner Wall of the penetrating 
hole of the ?rst disk member; and the step of forming 
the second disk member further includes: 

forming a groove on an outer Wall of the projecting 
portion of the second disk member, Wherein the pro 
jection is inserted into the groove. 

18. A method according to claim 15, Wherein the step of 
forming the second disk member further includes: 

forming a projection on an outer Wall of the projecting 
portion of the second disk member; and the step of 
forming the ?rst disk member further includes: 

forming a groove on an inner Wall of the penetrating hole 
of the ?rst disk member, Wherein the projection is 
inserted into the groove. 

19. Amethod according to claim 15, Wherein the forming 
steps include: 

forming a groove circumferentially on a side of one of the 
?rst and second disk members; and 

forming a projection circumferentially on the other one of 
the ?rst and second disk members to correspond With 
the groove. 

20. A method according to claim 15, further comprising: 

forming a groove on a ?rst surface portion of the ?rst disk 
member to surround the penetrating hole; 

forming a projection on a second surface portion of the 
second disk member to surround the projection portion, 
Whereby the projection is placed Within the groove to 
combine the ?rst and second disk members. 

21. A method according to claim 20, Wherein the ?rst and 
second surface portions are inner portions of the ?rst and 
second disk members. 

22. A method according to claim 20, Wherein the ?rst and 
second surface portions are outer edge portions of the ?rst 
and second disk members. 

23. A method according to claim 22, further comprising: 

forming a second groove on an inner surface portion of 
the ?rst disk member; and 

forming a second projection on an inner surface portion of 
the second disk member, Whereby the second projec 
tion is placed Within the second groove. 

24. A method according to claim 18, further comprising: 

forming a second groove on an outer edge portion of the 
?rst disk member; and 

forming a second projection on an outer edge portion of 
the second disk member, Whereby the second projec 
tion is placed Within the second groove. 

25. A method according to claim 17, further comprising: 

forming a second groove on an outer edge portion of the 
?rst disk member; and 

forming a second projection on an outer edge portion of 
the second disk members. 

26. A method according to claim 25, further comprising: 

applying a bonding material betWeen the ?rst and second 
disk members. 
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27. Amethod of forming an optical disk comprising: 28. A method according to claim 27, wherein in the 

bonding a pair of disk members, Wherein a center hole of gggni?titep’ the Center hole has the predetermmed dlameter 
a predetermined diameter is formed only on one of the 
disk members. * * * * * 


