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(57) ABSTRACT 

A high-density optical disk includes reflective layerS respec 
tively formed at both information-recorded surfaces of a first 
Substrate, and Semitransparent layerS respectively formed at 
one information-recorded Surface of each of Second and 
third Substrates. The Second and third Substrates are respec 
tively bonded at both sides of the first substrate. 
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HIGH-DENSITY OPTICAL DISK AND 
METHOD OF PRODUCING THE SAME 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an optical recording 
medium from which recorded information is reproduced by 
using a laser and method of producing the same and, more 
particularly, to a high-density recording medium which can 
densely record the information and from which the infor 
mation is reproduced. 

2. Description of the Related Art 
Recently, a study of a high-density optical disk which is 

Spotlighted as audio and Video recording media has actively 
been made. A digital video disk (DVD) system which is a 
representative example of an information transmission 
medium of high picture quality and high Sound quality has 
brought about the concept of a multimedia age combining 
digital video information with audio information. The birth 
of the DVD system includes prospects for a vast commercial 
market as a Substitute demand for Video cassette recorders 
and laser disks which are analog video Systems, in addition 
to achieving technical innovation regarding the digitization 
of the video and audio information. Therefore, a fabrication 
method of a high-density Substrate which can increase 
recording capacity has been demanded to provide for a next 
generation multimedia market. 
A technique for fabricating the high-density Substrate is 

disclosed in Korean Patent Application No. 95-1802, 
assigned to the same assignee as the present invention. In the 
above Korean Patent Application No. 95-1802, as shown in 
FIG. 1 of the present application, a Semitransparent layer 2 
and a protective layer 4B are Sequentially formed at the 
lower portion of a Substrate 1 having grooves and pits 
formed at both of its surfaces. At the upper portion of the 
Substrate 1, a reflective layer 3 and a protective layer 4A are 
Sequentially formed. However, if there is dust or a contami 
nant in the incident direction of a light beam, the above 
optical disk Substrate may generate an error during repro 
duction Since a spot of the light beam is Scattered. The 
optical disk shown in FIG. 1 has the protective layers 4A and 
4B, each having a thickness of 30-40 tum. Thus, if there is 
dust having a thickness of 5 um in the incident direction of 
a light beam, the Spot of the laser beam can not be focused 
due to the dust. Moreover, Since an information Surface is 
exposed to the exterior, the information Surface may be 
damaged when using the disk and it is necessary to Supple 
ment the durability of the optical disk. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a high 
density optical disk which can increase recording capacity 
and ensure durability. 

Another object of the present invention is to provide a 
high-density optical disk which can simplify work and raise 
yield. 

Additional objects and advantages of the invention will be 
Set forth in part in the description which follows and, in part, 
will be obvious from the description, or may be learned by 
practice of the invention. 
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2 
The foregoing objects of the present invention are 

achieved by providing a high-density optical disk which 
includes reflective layers respectively formed at both 
information-recorded Surfaces of a first Substrate, and Semi 
transparent layerS respectively formed at one information 
recorded Surface of each of second and third Substrates. The 
second and third substrates are respectively bonded at both 
sides of the first Substrate. 

The present invention will be more specifically described 
with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the invention 
will become apparent and more readily appreciated from the 
following description of the preferred embodiments, taken 
in conjunction with the accompanying drawings of which: 

FIG. 1 is a croSS-Sectional view of a conventional optical 
disk, and 

FIG. 2 is a cross-sectional view of an optical disk accord 
ing to an embodiment of the present invention. 

FIG. 3 is a cross-sectional view of a conventional molding 
machine. 

FIG. 4 is a cross-sectional view of a molding machine 
according to the embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

In the following description, well known functions and 
constructions which may obscure the present invention are 
not described in detail. 

To fabricate a typical optical disk, there is needed a series 
of processes, that is, a mastering process, a Stamper making 
process, a disk molding process, reflective layer and pro 
tective layer forming processes, a post process, etc. The 
mastering process is to make a glass master by forming 
minute pits on a photoresist covered on a glass platter by a 
photolithography process. The Stamper making process is to 
transfer the minute pits formed on the glass master onto a 
Stamper by a nickel plating process. The disk molding 
process is to reproduce optical disk Substrates in large 
quantities by using the Stamper. Various disk molding pro 
ceSSes are compression molding, injection molding, photo 
polymerization (2P), etc. An example of a conventional 
molding machine is shown in FIG. 3 A substrate 20 is 
Supported by a fixed mold 22. A moving mold 24 moves a 
stamper 26 to make minute pits in the substrate 20. The fixed 
mold 22 and the moving mold 24 are Supported by a platen 
(not shown). The reflective layer and protective layer form 
ing processes are to form a reflective layer and a protective 
layer. The reflective layer is typically formed by vacuum 
deposition or Sputtering, etc. The protective layer is gener 
ally formed by Spinning. 

In a preferred embodiment of the present invention, 
unlike a conventional disk molding process (for example, 
injection molding), the disk is molded by fixing 2 stampers 
in which information is recorded to both Surfaces of a 
molding machine. Thereafter, information-recorded pits are 
formed at both (two opposite) surfaces of one substrate. FIG. 
4 shows an example of a molding machine having two 
stampers 26A and 26B. The Substrate 20A (10 in FIG. 2) is 
supported on the stamper 26B. The moving mold 24 moves 
the stamper 26A so that both the stamper 26A and the 
Stamper 26B make minute pits in respective Surfaces of the 
substrate 20A. When forming the reflective layer, a target is 
put at both Surfaces of a chamber of a Sputter device So as 
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to simultaneously form the reflective layers at both surfaces 
of one Substrate. 

In the Stamper making proceSS for making the Stampers, 
a track pitch is Set to 0.6 um for example. Moreover, the 
Substrate structure indicated in FIG. 1 is modified. That is, 
as shown in FIG. 2, Substrates each having the thickness of 
0.6 mm are respectively bonded at the upper and lower 
portions of a substrate of 0.6 mm or 1.2 mm having both 
information-recorded Surfaces produced by a UV bonding 
method. Hence, there are 4 information Surfaces. 

FIG. 2 is a cross-sectional view of an optical disk accord 
ing to the embodiment of the present invention. Referring to 
FIG. 2, on both surfaces of a substrate 10 in which pits are 
formed, Al reflective layers 12A and 12B, UV bonding 
layers 14A and 14B, semitransparent layers 16A and 16B, 
and Substrates 18A and 18B having pits formed only at one 
of their Surfaces are Sequentially formed. Unlike a general 
molding method, the Substrate 10 having the information 
recorded pits formed at both of its surfaces is fabricated by 
fixing 2 Stampers to both Surfaces of the metal mold and 
molding the stampers. The substrates 18A and 18B having 
the information-recorded pits formed only at one of their 
Surfaces are fabricated by fixing one Stamper to one Surface 
of the metal mold and molding the stamper. The Al or Al-Ti 
reflective layers 12A and 12B are respectively formed at 
both surfaces of the Substrate 10. The SiN, SiC or Au 
semitransparent layers 16A and 16B are respectively formed 
at the pits-formed surface of each of the substrates 18A and 
18B fabricated by the general molding method. After the 
Substrate 10, and the Substrates 18A and 18B are fabricated, 
the two Substrates 18A and 18B are bonded at both Surfaces 
of the substrate 10 by the UV bonding method. It is 
preferable that the thickness of each of the UV bonding 
layers 14A and 14B formed by the UV bonding method is 
30–40 um. 
To reproduce the information from the optical disk of 

FIG. 2, a red laser beam 635 nm is irradiated through the 
substrate 18A, thus to read the information of the upper 
substrate 18A. The information of an upper layer of the 
optical disk is reproduced by using the red laser beam 
passing through the Semitransparent layer 16A and the UV 
bonding layer14A. The information of the upper layer of the 
optical disk is Sensed by a difference in a reflectance. The 
reflectance of the SiN semitransparent layer 16A (16B) is 
30%, and the reflectance of the Al reflective layer 12A(12B) 
is 90%. The reflectance sensed by an optical pickup of the 
upper layer of the optical disk is 30% in case of an 
information layer of the semitransparent layer 16A (16B) 
and 44% in case of an information layer of the reflective 
layer 12A (12B). 

In other words, the Substrate 18A uses the SiC or SiN 
Semitransparent layer 16A and the upper portion of the 
substrate 10 uses the Al or Al-Tireflective layer 12A. Thus, 
when the red laser beam of 635 nm is detected, the reflec 
tance Sensed by the optical pickup of the upper layer of the 
optical disk is 30% in the case of an information layer of the 
Semitransparent layer 16A and 44% in the case of an 
information layer of the reflective layer 12A. When the red 
laser is focused on the optical disk, the information layer of 
the Semitransparent layer 16A is distinguishable from the 
information layer of the reflective layer 12A due to the 
difference of the reflectance therebetween. 

The information of a lower layer of the optical disk is 
reproduced by an additional pickup installed thereat based 
on Similar reflectances. 

The following Table 1 shows the capacity of the inventive 
optical disk of FIG. 2 as compared with the conventional 
optical disk of FIG. 1. 
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TABLE 1. 

minimum track channel recording 
pit length pitch bit length resolution capacity 

COWei- 0.4 O.74 O.1333 O.O1 9.4 

tional disk (um) (um) (um) (um) (GB/disk) 
inventive O.36 O.60 O.1197 O.O1 3O 
disk (um) (um) (um) (um) (GB/disk) 

As shown in the above Table 1, while the conventional 
optical disk has a recording capacity of 9.4 Gigabytes (GB) 
per disk at a track pitch of 0.74 um, the inventive optical disk 
has a recording capacity of 30 GB per disk at a track pitch 
of 0.6 um. 
The minimum pit length (pit length recorded on the 

optical disk) corresponds to 3 T and the channel bit length 
(bit length in processing data) corresponds to /3 of the 
minimum pit length. The factors having an effect on record 
ing density are the minimum pit length, the track pitch and 
the number of information layers available for recording the 
information. The following calculation shows the recording 
capacity of the inventive optical disc of FIG. 2 as compared 
with the conventional optical disk of FIG. 1. 

Recording density increment effects in view of the Mini 
mum Pit Length 

0.4 um+0.36 um=1.333 (a) 

Effects in view of the Track Pitch 

O.74-0.6O=1233 (b) 

The number of information Layers available for recording 

4-2=2 (c) 

Total Recording Capacity increment effects=(a)x(b)x(c) 
s3.3 
The minimum pit length and the track pitch are controlled 

by the capacity of a LBR (laser beam recorder). When the 
recording capacity of the conventional DVD is compared 
with the recording capacity of the present invention without 
respect to the above LBR of one factor having an effect on 
the recording density, the recording density of the present 
invention can be twice as much as that of the conventional 
DVD due to structural differences between the conventional 
DVD and the present invention through the disk molding 
proceSS. 
AS Stated previously, Since there are 4 information layers, 

twice the recording capacity of the conventional DVD can 
be obtained. The DVD system has complicated processes 
Since there is a need to fabricate a dual layer by the 
photopolymerization process. However, the inventive opti 
cal disk Simplifies the work without the photopolymeriza 
tion process and the yield can be raised. Furthermore, by 
bonding the Substrates of 0.6 mm to the upper and lower 
portions of the Substrate having both information-recorded 
Surfaces, the durability can be improved. 

In addition, the inventive optical disk has the Substrates 
18A and 18B each having a thickness of 0.6 mm, and not the 
protective layers of the conventional optical disk. Therefore, 
even though dust forms on the optical disk, having a 
thickness of 5 um, for example, in the incident direction of 
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a light beam, it is possible for the Spot of the laser beam to 
be focused on the optical disk because a Sufficient focusing 
distance exists between the Substrate 18A or 18B and the 
Substrate 10. 

It should be understood that the present invention is not 
limited to the particular embodiment disclosed herein as the 
best mode contemplated for carrying out the present 
invention, but rather that the present invention is not limited 
to the Specific embodiments described in this Specification 
except as defined in the appended claims. 
What is claimed is: 
1. A high-density optical disk comprising: 
reflective layers respectively formed at both information 

recorded Surfaces of a first Substrate; and 
Semitransparent layerS respectively formed at one 

information-recorded Surfaces of each of Second and 
third Substrates; 

wherein Said Second and third Substrates are respectively 
bonded at both sides of said first Substrate. 

2. A high-density optical disk as claimed in claim 1, 
wherein Said Second and third Substrates are bonded at Said 
first Substrate by a UV bonding method. 

3. A high-density optical disk as claimed in claim 1, 
further comprising 

a first bonding layer formed between a first one of said 
Semitransparent layerS and a first one of Said reflective 
layers, and 

a second bonded bonding layer formed between a sec 
ond one of Said Semitransparent layers and a Second 
one of Said reflective layers, 

wherein each of Said first and Second bonding layerS is 
30-40 tum. 

4. A high-density optical disk as claimed in claim 2, 
further comprising 

a first bonding layer formed between a first one of said 
Semitransparent layerS and a first one of Said reflective 
layers, and 

a second bonded bonding layer formed between a sec 
ond one of Said Semitransparent layers and a Second 
one of Said reflective layers, 

wherein each of Said first and Second bonding layerS is 
30-40 tum. 

5. A high-density optical disk as claimed in claim 3, 
wherein of each of said semitransparent layers is SiC or SiN. 

6. A high-density optical disk as claimed in claim 3, 
wherein of each of Said reflective layerS is aluminum. 

7. A high-density optical disk as claimed in claim 3, 
wherein of each of Said reflective layerS is aluminum 
titanium. 

8. A high-density optical disk as claimed in claim 1, 
wherein said first substrate is molded after fixing two 
Stampers each for forming the information-recorded Sur 
faces of Said first Substrate to two respective Surfaces of a 
molding machine. 

9. An optical disk comprising: 
a first Substrate having first and Second information 

recorded Surfaces which are opposite each other; 
a Second Substrate having a third information-recorded 

Surface; and 
a third Substrate having a fourth information-recorded 

Surface. 
10. The optical disk as claimed in claim 9, wherein said 

first through fourth information-recorded Surfaces are Sub 
Stantially parallel to one another. 

11. The optical disk as claimed in claim 9, wherein said 
Second, first and third Substrates are formed Substantially 
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6 
parallel to one another in that order, Such that Said first 
through fourth information-recorded Surfaces are parallel to 
one another. 

12. The optical disk as claimed in claim 9, further 
comprising: 

a first reflective layer formed on said first information 
recorded Surface; 

a Second reflective layer formed on Said Second 
information-recorded Surface; 

a first Semitransparent layer formed on Said third 
information-recorded Surface; and 

a Second Semitransparent layer formed on Said fourth 
information-recorded Surface. 

13. The optical disk as claimed in claim 11, further 
comprising: 

a first reflective layer formed on said first information 
recorded Surface; 

a Second reflective layer formed on Said Second 
information-recorded Surface; 

a first Semitransparent layer formed on Said third 
information-recorded Surface; and 

a Second Semitransparent layer formed on Said fourth 
information-recorded Surface. 

14. The optical disk as claimed in claim 13, further 
comprising: 

a first bonding layer to bond with said first reflective layer 
and Said first Semitransparent layer; and 

a Second bonding layer to bond with Said Second reflective 
layer and Said Second Semitransparent layer. 

15. The optical disk as claimed in claim 12, further 
comprising: 

a first bonding layer to bond with said first reflective layer 
and Said first Semitransparent layer; and 

a Second bonding layer to bond with Said Second reflective 
layer and Said Second Semitransparent layer. 

16. The optical disk as claimed in claim 12, wherein each 
of Said second and third Substrates have a thickness of 0.6 
mm and said first Substrate has a thickness of 0.6 or 1.2 mm. 

17. The optical disk as claimed in claim 14, wherein each 
of Said second and third Substrates have a thickness of 0.6 
mm and said first Substrate has a thickness of 0.6 or 1.2 mm. 

18. The optical disk as claimed in claim 14, wherein each 
of said first and second semitransparent layers is SiC or SiN. 

19. The optical disk as claimed in claim 14, wherein each 
of Said first and Second Semitransparent layerS is aluminum. 

20. The optical disk as claimed in claim 14, wherein each 
of Said first and Second Semitransparent layerS is aluminum 
titanium. 

21. The optical disk as claimed in claim 14, wherein each 
of said first and second bonding layers is 30-40 um. 

22. The optical disk as claimed in claim 13, wherein said 
first and Second Semitransparent layerS have a reflectance of 
approximately 30% for respective lights irradiated through 
Said first and Second Semitransparent layers from a Surface 
opposite to that of Said respective third and fourth 
information-recorded Surfaces, Said first and Second reflec 
tive layers have a reflectance of approximately 90% for said 
respective lights, Said third and fourth information-recorded 
surfaces have reflectances of approximately 30% for said 
respective lights, and Said first and Second information 
recorded Surfaces have reflectances of approximately 44% 
for Said respective lights. 

23. An optical disk comprising: 
a first Side having first and Second information-recorded 

Surfaces to contain first data to be reproduced by a first 
light irradiated toward Said first Side; 
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a Second Side having third and fourth information 
recorded Surfaces to contain Second data to be repro 
duced by a Second light irradiated toward Said Second 
Side, and 

a first Substrate having Said Second and third information 
recorded Surfaces on opposite Sides thereof. 

24. The optical disk as claimed in claim 23, further 
comprising: 

a Second Substrate formed to face Said Second 
information-recorded Surface, wherein Said Second 
Substrate has a first Surface facing away from Said 
Second information-recorded Surface and Said first 
information-recorded Surface facing Said Second 
information-recorded Surface; and 

a third Substrate formed to face said third information 
recorded Surface, wherein Said third Substrate has a first 
Surface facing away from Said third information 
recorded Surface and Said fourth information-recorded 
Surface facing Said third information-recorded Surface. 

25. The optical disk as claimed in claim 24, further 
comprising: 

a first Semitransparent layer having a first Surface con 
tacting Said first information recorded Surface, and a 
Second Surface; 

a first bonding layer having a first Surface contacting Said 
Second Surface of Said first Semitransparent layer oppo 
Site that of Said first Surface of Said first Semitransparent 
layer, and a Second Surface; 

a first reflective Surface a first Surface contacting Said 
Second Surface of Said first bonding layer, and a Second 
Surface contacting Said Second information-recorded 
Surface; 

a Second Semitransparent layer having a first Surface 
contacting said fourth information-recorded Surface, 
and a Second Surface; 

a Second bonding layer having a first Surface contacting 
Said Second Surface of Said Second Semitransparent 
layer opposite that of Said first Surface of Said Second 
Semitransparent layer, and a Second Surface; and 

a Second reflective Surface having a first Surface contact 
ing Said Second Surface of Said Second bonding layer, 
and a Second Surface contacting Said third information 
recorded Surface. 

26. The optical disk as claimed in claim 9, wherein said 
first and Second information-recorded Surfaces contain infor 
mation to be reproduced by a first light irradiated onto a first 
side of the optical disk, and said third and fourth 
information-recorded Surfaces contain information to be 
reproduced by a Second light irradiated onto a Second Side of 
the optical disk opposite the first Side. 

27. The optical disk as claimed in claim 9, wherein said 
first and third information-recorded Surfaces contain infor 
mation to be reproduced by a first light irradiated onto a first 
Side of the optical disk, and Said Second and fourth 
information-recorded Surfaces contain information to be 
reproduced by a Second light irradiated onto a Second Side of 
the optical disk opposite the first Side. 

28. A method of producing an optical disk, comprising the 
Steps of: 

forming pits of the first and second information 
recorded Surfaces onto first and Second Surfaces of a 
first Substrate, respectively; 

forming first and Second reflective layers on Said first and 
Second information-recorded Surfaces, 

producing pits of third and fourth information-recorded 
Surfaces onto first Surfaces of Second and third 
Substrates, respectively; 
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8 
forming first and Second Semitransparent layerS on Said 

third and fourth information-recorded Surfaces, respec 
tively; and 

bonding Said first Semitransparent to Said first reflective 
layer using a first bonding layer therebetween, and 
bonding Said Second Semitransparent layer to Said Sec 
ond reflective layer using a Second bonding layer 
therebetween. 

29. The method as claimed in claim 28, wherein said step 
of forming first and Second reflective layerS comprises the 
Steps of 

placing targets at first and Second Surfaces, respectively, 
of a chamber of a Sputter device; and 

Simultaneously forming Said first and Second reflective 
layerS on Said first and Second information-recorded 
Surfaces. 

30. The method as claimed in claim 29, wherein said step 
of bonding comprises the Step of performing a UV bonding 
method. 

31. A method of producing an optical disk, comprising the 
Steps of 

fixing first and second stampers form for making pits of 
respective first and Second information-recorded Sur 
faces to a molding machine; 

Simultaneously forming the pits of the first and Second 
information-recorded Surfaces onto first and Second 
Surfaces of a first Substrate, respectively; 

Simultaneously forming first and Second reflective layers 
on Said first and Second information-recorded Surfaces, 

producing pits of third and fourth information-recorded 
Surfaces onto first Surfaces of Second and third 
Substrates, respectively, 

forming first and Second Semitransparent layerS on Said 
third and fourth information-recorded Surfaces, respec 
tively; and 

bonding Said first Semitransparent layer to Said first reflec 
tive layer using a first bonding layer therebetween, and 
bonding Said Second Semitransparent layer to Said Sec 
ond reflective layer using a Second bonding layer 
therebetween. 

32. The method as claimed in claim 31, wherein said step 
of Simultaneously forming first and Second reflective layers 
comprises the Steps of: 

placing targets at first and Second Surfaces, respectively, 
of a chamber of a Sputter device; and 

Simultaneously forming Said first and Second reflective 
layerS on Said first and Second information-recorded 
Surfaces. 

33. The method as claimed in claim 32, wherein said step 
of bonding comprises the Step of performing a UV bonding 
method. 

34. An optical disk comprising: 
a first Substrate having first and Second information 

recorded surfaces which are opposite each Other, and 
a Second substrate having a third information-recorded 

Surface and formed at a side of Said first Substrate. 
35. An optical disk comprising: 
a first Side having first and Second information-recorded 

Surfaces to contain first data to be reproduced by a first 
light irradiated toward Said first Side, 

a Second side having a third information-recorded Surface 
to contain Second data to be reproduced by a Second 
light toward Said Second Side, 

a first Substrate having said Second and third information 
recorded Surfaces On opposite Sides thereof, and 
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a Second substrate having said first information-recorded 
Surface. 

36. A method of producing an optical disk, comprising: 
forming pits of first and Second information-recorded 

Surfaces Onto first and Second Surfaces of a first 
Substrate, respectively, 

forming first and Second reflective layers On Said first and 
Second information-recorded Surfaces, 

producing pits of a third information-recorded Surface On 
a first Surface of a Second SubStrate, 

forming a first Semitransparent layer On Said third 
information-recorded surface, and 

bonding Said first semi-transparent layer to Said first 
reflective layer using a first bonding layer therebe 
tweei. 

37. A method of producing an optical disk, comprising: 
fixing first and Second Stampers for making pits of respec 

tive first and Second information-recorded surfaces to a 
molding machine, 

Simultaneously forming the pits of the first and Second 
information-recorded Surfaces onto first and Second 
Surfaces of a first Substrate, 

producing pits of a third information-recorded Surface 
Onto a first Surface of a Second SubStrate, and 

bonding Said first Substrate with Said Second Substrate. 
38. The method as claimed in claim 37, wherein Said 

bonding comprises. 
Simultaneously forming first and Second reflective layers 

On Said first and Second information-recorded Surfaces, 
forming a Semitransparent layer on Said third 

information-recorded surface, and 
bonding said Semitransparent layer to said first reflective 

layer using a bonding layer therebetween. 
39. An optical disk comprising: 
a first Substrate having first and Second information 

recorded Surfaces which are opposite each other, 
a second substrate having a third information-recorded 

Surface and formed at a first Side of said first Substrate; 
and 

a third Substrate having a fourth information-recorded 
Surface and formed at a second Side of Said first 
SubStrate opposite Said first Side. 

40. A method of producing an optical disk, comprising: 
fixing first and Second Stampers for making pits of respec 

tive first and Second information-recorded surfaces to a 
molding machine, 

Simultaneously forming the pits of the first and Second 
information-recorded Surfaces onto first and Second 
Surfaces of a first Substrate, 

producing pits of third and fourth information-recorded 
Surfaces onto first surfaces of Second and third 
SubStrates, respectively, and 

bonding said Second substrate at a first Side of Said first 
Substrate and bonding Said third Substrate at a second 
Side of Said first Substrate opposite to said first Side. 

41. An optical disk comprising: 
a first Substrate, 
a Second SubStrate having an information-recorded Sur 

face and formed at a first Side of Said first Substrate; 
and 

a third Substrate formed at a second Side of Said first 
SubStrate opposite Said first Side. 
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42. A method of producing an optical disk, comprising: 
producing pits of an information-recorded Surface Onto a 

Surface at a first Side of a first Substrate, and 
bonding a second substrate at Said first Side of Said first 

Substrate and bonding a third Substrate at a second Side 
of Said first Substrate opposite Said first Side. 

43. An optical disk comprising: 
a first Substrate having a first information-recorded Sur 

face at a Side thereof, and 
a Second SubStrate having a Second information-recorded 

Surface formed at a side of thereof and facing the first 
information-recorded surface, 

wherein Said first and Second-information-recorded Sur 
faces are both in a same half of the optical disk. 

44. An Optical disk comprising: 
a Side having first and Second information-recorded Sur 

faces to contain data to be reproduced by a light 
irradiated toward Said Side, 

a first Substrate having Said first information-recorded 
Surface, and 

a Second SubStrate having Said Second-information 
recorded surface facing Said first information-recorded 
Surface. 

45. A method of producing an optical disk, comprising: 
forming pits of a first information-recorded surface Onto 

a Surface of a first Substrate; 
forming a reflective layer on Said first information 

recorded Surface, 
producing pits of a Second information-recorded Surface 

On a Surface of a Second SubStrate, 
forming a Semitransparent layer On Said Second 

information-recorded surface, and 
bonding Said semi-transparent layer to said reflective 

layer using a bonding layer therebetween. 
46. A method of producing an optical disk, comprising: 
forming pits of a first information-recorded surface Onto 

a Surface of a first Substrate; 
forming a reflective layer on Said first information 

recorded Surface, 
producing pits of a Second information-recorded Surface 

On a Surface of a Second SubStrate, and 
bonding Said first Substrate to Said Second substrate SO 

that Said first and Second-information-recorded Sur 
faces face each other and are On a same half of the 
Optical disk. 

47. An optical disk comprising: 
a first Substrate, 
a second Substrate at a first Side of said first Substrate and 

having a first information recorded Surface facing Said 
first Substrate, and 

a third substrate at a Second Side of Said first Substrate 
Opposite Said first Side and having a Second 
information-recorded Surface facing Said first Sub 
Straite. 

48. An optical disk comprising: 
a first Side having a first information-recorded surface to 

contain first data to be reproduced by a first light 
irradiated toward said first Side, 

a Second Side having a Second information-recorded 
Surface to contain Second data to be reproduced by a 
Second light toward Said Second Side, 

a first Substrate formed in a middle of the optical disk and 
extending through to both said first and Second Sides, 



US RE37,742 E 
11 

a Second substrate having said first information-recorded 
Surface which faces said first Substrate, and 

a third substrate having said second information 
recorded Surface which faces said first Substrate. 

49. A method of producing an optical disk, comprising: 
producing pits of a first information-recorded Surface 

Onto a Surface of a first SubStrate, 
producing pits of a Second information-recorded Surface 

Onto a Surface of a Second SubStrate, 
bOnding Said first and Second SubStrates to opposite SideS 

of a third substrate. 
50. The method as claimed in claim 49, wherein the third 

Substrate is positioned in a middle of the optical disk and 
extending through both halves of the optical disk. 

51. An optical disk comprising: 
a first Substrate having a first information-recorded Sur 

face, 
a Second SubStrate having a Second information-recorded 

Surface, and 
a third substrate having a third information-recording 

Surface. 
52. The optical disk as claimed in claim 51, wherein Said 

first information-recorded Surface is formed On Surface of 
Said first Substrate, Said Second information-recorded Sur 
face is formed On a Surface of Said Second SubStrate facing 
Said first information-recorded Surface, and Said Second and 
third Substrates are On opposite Sides of Said first Substrate. 

53. The optical disk as claimed in claim 52, wherein Said 
first and Second information-recorded surface are to be 
reproduced by a first light irradiated toward a first Side of 
the optical disk and Said third information-recorded surface 
is to be reproduced by a second light irradiated toward a 
Second Side of the optical disk. 

54. An optical disk comprising: 
a first Side having first and second information-recorded 

Surfaces to contain first data to be reproduced by a first 
light irradiated toward Said first Side, 

a second Side having a third information-recorded surface 
to contain Second data to be reproduced by a Second 
light toward Said Second Side, and 

a first Substrate having Said first information-recorded 
Surface, 

a Second SubStrate having Said Second-information 
recorded Surface, and 

a third substrate having Said third information-recorded 
Surface. 
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55. A method of producing an optical disk, comprising: 
forming pits of a first information-recorded surface Onto 

a Surface of a first Substrate; 
forming a reflective layer on Said first information 

recorded Surface, 
producing pits of a Second information-recorded Surface 

On a Surface of a Second SubStrate, 
forming a first Semitransparent layer. On Said Second 

information-recorded surface, 
bonding Said first Semi-transparent layer to said first 

reflective layer using a first bonding layer therebe 
tween 

producing pits of a third information-recorded Surface On 
a Surface of a third substrate, and 

bonding Said third substrate to a side of Said first Sub 
Strate opposite to that of Said Second SubStrate. 

56. An method of producing an optical disk, comprising: 
producing pits of a first information-recorded Surface 

Onto a Surface of a first SubStrate, 
producing pits of a Second information-recorded Surface 

Onto a Surface of a Second SubStrate, 
producing pits of a third information-recorded Surface 

Onto a Surface of a Second SubStrate, and 
bonding Said Second substrate with Said first substrate at 

a first Side of Said first Substrate with Said first 
information-recorded surface and bonding Said third 
SubStrate to a Second Side of Said first SubStrate Oppo 
Site said first Side. 

57. The method as claimed in claim 56, wherein Said 
bOnding comprises. 
forming a reflective layer on Said first information 

recorded Surface, 
forming a Semitransparent layer. On Said Second 

information-recorded surface, and 
bonding Said Semitransparent layer to Said reflective layer 

using a bonding layer therebetween. 
58. A method of producing an optical disk, comprising: 
fixing first and Second Stampers for making pits of respec 

tive first and Second information-recorded surfaces to a 
molding machine, and 

Simultaneously forming the pits of the first and Second 
information-recorded Surfaces onto first and Second 
Surfaces of a first Substrate. 


