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(57) ABSTRACT

A display panel and a method for manufacturing the same are
provided. The display panel comprises a substrate, an OLED
device, a cover, at least one shielding element, and a sealant.
The substrate has a first surface, and the OLED device is
disposed on the first surface. The cover has a second surface,
and the substrate and the cover are assembled into one piece,
and the first surface and the second surface face each other.
The shielding element is disposed on the second surface, and
the sealant is disposed between the substrate and the cover.
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DISPLAY PANEL AND METHOD FOR
MANUFACTURING THE SAME

FIELD OF THE INVENTION

[0001] The present invention relates to a display technol-
ogy, and more particularly to a display panel and a method for
manufacturing the same.

BACKGROUND OF THE INVENTION

[0002] In a conventional package process for an organic
light emitting diode (OLED) display panel, a UV-curing
adhesive is coated around a glass cover, and then the glass
cover and a substrate are assembled into one piece. In this
manner, a sealed space is formed between the glass cover, the
substrate and the UV-curing adhesive, and an organic film is
positioned in the sealed space.

[0003] When using a UV lamp to emit UV rays for curing
the UV-curing adhesive, the organic film is damaged by the
UV rays. Therefore, when emitting the UV rays to assemble
the glass cover, the substrate, the UV-curing adhesive, and the
organic film, a UV mask is required to shield an OLED
lighting area (corresponding to the organic film), exposing
only the UV-curing adhesive for curing.

[0004] However, different UV masks are required for dis-
play panels of different sizes. Moreover, the conventional
package process for the OLED display panel is performed in
a N, gas chamber, and it will take more than 6 hours from
opening the N, gas chamber for replacing the UV mask to
return to a qualified N, environment for packaging. There-
fore, the process for replacing the UV mask is very time-
consuming.

[0005] As a result, it is necessary to provide a new technol-
ogy to solve the problems existing in the conventional tech-
nologies as described above.

SUMMARY OF THE INVENTION

[0006] The present invention provides a display panel and a
method for manufacturing the same, so as to simplify the
manufacturing process and to save production time.

[0007] A primary object of the present invention is to pro-
vide a display panel, comprising: a substrate having a first
surface; an organic light emitting diode (OLED) device dis-
posed on the first surface of the substrate; a cover having a
second surface, wherein the substrate and the cover are
assembled into one piece, and the first surface and the second
surface face each other; at least one shielding element dis-
posed on the second surface of the cover; and a sealant dis-
posed between the substrate and the cover. The first surface of
the substrate has a display area and at least two non-display
areas, and the at least two non-display areas are positioned at
more than two sides of the display area, and the OLED device
is disposed in the display area, and the shielding element is
disposed on the second surface and corresponding to the
display area, and the sealant is disposed in the non-display
areas. The OLED device includes a cathode layer, an organic
material layer, and an anode layer; the organic material layer
1s disposed between the cathode layer and the anode layer,
and the OLED device is configured to display images when a
voltage is applied to the organic material layer between the
cathode layer and the anode layer.

[0008] Inthe above-mentioned display panel, the sealant is
formed by using a first light to cure an adhesive in the display
area.
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[0009] 1Inthe above-mentioned display panel, the shielding
element is configured to shield the OLED device from the first
light when using the first light to cure the sealant.

[0010] In the above-mentioned display panel, the OLED
device has a first projection on the first surface, and the
shielding element has a second projection on the first surface,
and the second projection overlaps the first projection.
[0011] In the above-mentioned display panel, the sealant
has a third projection on the first surface without overlapping
with the second projection.

[0012] In the above-mentioned display panel, the at least
one shielding element is formed by using a photo-mask to
pattern a shielding material layer on the second surface of the
cover.

[0013] In the above-mentioned display panel, the cover
includes marks on the second surface, and the marks are
configured to position the cover and the substrate when
assembling the cover and the substrate into one-piece.
[0014] Inthe above-mentioned display panel, the shielding
elements and the marks are formed in one photo-mask pro-
cess.

[0015] Another object of the present invention is to provide
adisplay panel, comprising: a substrate having a first surface;
an OLED device disposed on the first surface of the substrate;
acover having a second surface, wherein the substrate and the
cover are assembled into one piece, and the first surface and
the second surface face each other; at least one shielding
element disposed on the second surface of the cover; and a
sealant disposed between the substrate and the cover.

[0016] In the above-mentioned display panel, the first sur-
face of the substrate has a display area and at least two
non-display areas, and the at least two non-display areas are
positioned at more than two sides of the display area, and the
OLED device is disposed in the display area, and the shield-
ing element is disposed on the second surface and corre-
sponding to the display area, and the sealant is disposed in the
non-display areas.

[0017] Inthe above-mentioned display panel, the sealant is
formed by using a first light to cure an adhesive in the display
area.

[0018] Inthe above-mentioned display panel, the shielding
element is configured to shield the OLED device from the first
light when using the first light to cure the sealant.

[0019] In the above-mentioned display panel, the OLED
device has a first projection on the first surface, and the
shielding element has a second projection on the first surface,
and the second projection overlaps the first projection.
[0020] In the above-mentioned display panel, the sealant
has a third projection on the first surface without overlapping
with the second projection.

[0021] In the above-mentioned display panel, the at least
one shielding element is formed by using a photo-mask to
pattern a shielding material layer on the second surface of the
cover.

[0022] In the above-mentioned display panel, the cover
includes marks on the second surface, and the marks are
configured to position the cover and the substrate when
assembling the cover and the substrate into one-piece.
[0023] Inthe above-mentioned display panel, the shielding
elements and the marks are formed in one photo-mask pro-
cess.

[0024] Still another object of the present invention is to
provide a method for manufacturing the above-mentioned
display panel, comprising: forming the OLED device on the
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first surface of the substrate; forming the shielding element on
the second surface of the cover; forming an adhesive on the
substrate or the cover; assembling the substrate having the
OLED device and the cover having the shielding elements
into one-piece, wherein the shielding elements, the OLED
device, and the adhesive are positioned between the substrate
and the cover; and emitting a first light to a display area and
non-display areas in the substrate and the cover, so as to cure
the adhesive.

[0025] In the above-mentioned method for manufacturing
the display panel, the step of forming the shielding element on
the second surface of the cover comprises: forming a shield-
ing material layer on the second surface of the cover; and
using a photo-mask to pattern the shielding material layer, so
as to form the shielding elements.

[0026] In the above-mentioned method for manufacturing
the display panel, the step of emitting the first light to the
display area and the non-display areas in the substrate and the
cover comprises: using the shielding elements to shield the
display area from the first light, so as to prevent the OLED
device from being emitted by the first light.

[0027] In comparison with the conventional technology,
with the use of the present invention, the UV mask is not
required and the process for replacing the UV mask can be
omitted without opening the N, gas chamber, thereby saving
the time (at least 6 hours) required for replacing the qualified
N, gas environment, as well as solving the position error
problem between the UV mask and the glass substrate (the
substrate or the cover).

[0028] The structure and the technical means adopted by
the present invention to achieve the above and other objects
can be best understood by referring to the following detailed
description of the preferred embodiments and the accompa-
nying drawings.

DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a schematic diagram showing a display
panel according to an embodiment of the present invention;

[0030] FIG. 2 is a schematic diagram showing the cover
without being assembled to the substrate;

[0031] FIG. 3 is a schematic diagram showing a shielding
material layer on the cover;

[0032] FIG. 4 is a schematic diagram showing shielding
elements on the cover by patterning the shielding material
layer;

[0033] FIG. 5 is a flowchart showing a method for manu-
facturing the display panel according to an embodiment of the
present invention; and

[0034] FIG. 6 is a flowchart showing steps for forming the
shielding elements on the second surface of the cover.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0035] The following embodiments are referring to the
accompanying drawings for exemplifying specific imple-
mentable embodiments of the present invention.

[0036] FIG. 1 is a schematic diagram showing a display
panel according to an embodiment of the present invention.
[0037] Thedisplay panel comprises a substrate 101, acover
102, an OLED device 103, at least one shielding element 104,
and at least one sealant 105,

[0038] The substrate 101 can be a transparent substrate
(such as a glass substrate) and has a first surface, and the
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OLED device 103 is disposed on the first surface of the
substrate 101. The OLED device 103 includes a cathode
layer, an organic material layer, and an anode layer; the
organic material layer is disposed between the cathode layer
and the anode layer. The OLED device 103 is configured to
display images when a voltage is applied to the organic mate-
rial layer between the cathode layer and the anode layer, and
the images can be shown from the transparent substrate.
[0039] The cover 102 has a second surface, and the sub-
strate 101 and the cover 102 can be assembled into one piece,
and the first surface of the substrate 101 is opposite the second
surface of the cover 102, That is, the first surface and the
second surface face each other. The at least one shielding
element 104 is disposed on the second surface of the cover
102, and the sealant 105 is disposed between the substrate 101
and the cover 102 for sealing a space formed between the
substrate 101 and the cover 102. In particular, the sealant 105
is configured to seal the OLED device 103 between the sub-
strate 101 and the cover 102.

[0040] Inthis embodiment, the first surface ofthe substrate
101 has a display area 106 and at least two non-display areas
107, and the at least two non-display areas 107 are positioned
at more than two sides of the display area 106. The OLED
device 103 is disposed in the display area 106, and the shield-
ing element 104 is disposed on the second surface and corre-
sponding to the display area 106, and the sealant 105 is
disposed in the non-display areas 107.

[0041] In this embodiment, the sealant 105 is formed by
using a first light (such as a UV light) to cure an adhesive in
the display area 106.

[0042] In this embodiment, the shielding element 104 is
configured to shield the OLED device 103 from the first light
when using the first light to cure the sealant 105.

[0043] Inthis embodiment, the OLED device 103 has a first
projection on the first surface, and the shielding element 104
has a second projection on the first surface, and the second
projection can completely overlap or cover the first projec-
tion. That is, in a direction perpendicular to the first surface,
the shielding element 104 can completely cover or shield the
OLED device 103. The sealant 105 has a third projection on
the first surface without overlapping with the second projec-
tion. That s, in the direction perpendicular to the first surface,
the sealant 105 (the adhesive) is not shielded by the shielding
element 104.

[0044] Referring to FIG. 2 through FIG. 4, FIG. 2 is a
schematic diagram showing the cover 102 without being
assembled to substrate, FIG. 3 is a schematic diagram show-
ing a shielding material layer on the cover 102, and F1G. 4 is
aschematic diagram showing shielding elements on the cover
102 by patterning the shielding material layer.

[0045] In this embodiment, the shielding elements 104 are
formed by using a photo-mask to pattern the shielding mate-
rial layer (such as a black matrix layer) on the second surface
of the cover 102.

[0046] More specifically, as shown in FIG. 2, the cover 102
is provided. As shown in FIG. 3, the shielding material layer
is formed on the second surface of the cover 102 by coating,
depositing and/or sputtering. Thereafter, the photo-mask is
used to pattern the shielding material layer, so as to form at
least one first predetermined pattern and at least one second
predetermined pattern. Herein, the first predetermined pattern
corresponds to the shape and area of the shielding elements
104, and the second predetermined pattern corresponds to the
shape and area of marks 401 of the cover 102. The marks 401
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are configured to position the cover 102 and the substrate 101
when assembling the cover 102 and the substrate 101 into one
piece. Thereafter, in addition to the first predetermined pat-
tern and second predetermined pattern, the other portions of
the shielding material layer are removed from the cover 102,
so as to form the shielding elements 104.

[0047] In other words, the shielding elements 104 and the
marks 401 for positioning the cover 102 and the substrate 101
can be formed by the same photo-mask (in one photo-mask
process).

[0048] In addition, after assembling the substrate 101 hav-
ing the OLED device 103 and the cover 102 having the
shielding elements 104, and curing the sealant, the cover 102
and the substrate 101 can be cut or diced into a plurality of
display panels, as shown in FIG. 1.

[0049] In that manner, the adhesive of the sealant can be
cured without an additional UV mask, thereby solving a
position error problem between the UV mask and the cover
102, as well as solving a mask replacing problem when
replacing the UV mask in the N, gas chamber. In that manner,
the first light can be directly emitted to the cover 102 for
curing the adhesive of the sealant without the additional UV
mask, thereby reducing the process time and steps for manu-
facturing the display panel. Furthermore, it is not required to
replace the qualified N, gas environment for packaging after
changing the UV mask from a N, gas chamber, thereby saving
the process time (at least 6 hours) required for manufacturing
the display panel.

[0050] Referring to FIGS. § and 6, FIG. 5 is a flowchart
showing a method for manufacturing the display panel
according to an embodiment of the present invention, and
FIG. 6 is a flowchart showing steps for forming the shielding
elements 104 on the second surface of the cover 102.

[0051] In this embodiment, the method for manufacturing
the display panel comprises the following steps.

[0052] Inastep501,the OLED device 103 is formed on the
first surface of the substrate 101.

[0053] Inastep502,theshielding element 104 is formed on
the second surface of the cover 102.

[0054] Inastep 503, anadhesive is formed on the substrate
101 or the cover 102.

[0055] In a step 504, the substrate 101 having the OLED
device 103 and the cover 102 having the shielding elements
104 are assembled into one piece, wherein the shielding ele-
ments 104, the OLED device 103, and the adhesive are posi-
tioned between the substrate 101 and the cover 102.

[0056] In astep 505, the first light is emitted to the display
area 106 and the non-display areas 107 in the substrate 101
and the cover 102, so as to cure the adhesive of the sealant.
[0057] Herein, the step 501 and the step 502 can be per-
formed regardless of the order. That is, the step 501 and the
step 502 can be performed simultaneously or sequentially.
[0058] In addition, after assembling the substrate 101 hav-
ing the OLED device 103 and the cover 102 having the
shielding elements 104, and curing the sealant, the cover 102
and the substrate 101 can be cut or diced into a plurality of
display panels, as shown in FIG. 1.

[0059] In this embodiment, the step of forming the shield-
ing element 104 on the second surface of the cover 102 (i.e.
the step 502) comprises the following steps.

[0060] Inastep 601, the shielding material layer is formed
on the second surface of the cover 102.
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[0061] 1In astep 602, the photo-mask is used to pattern the
shielding material layer, so as to form the shielding elements
104.

[0062] More specifically, as shown in FIG. 2, the cover 102
is provided. As shown in FIG. 3, the shielding material layer
is formed on the second surface of the cover 102 by coating,
depositing and/or sputtering. Thereafter, the photo-mask is
used to pattern the shielding material layer, so as to form the
at least one first predetermined pattern and the at least one
second predetermined pattern. Herein, the first predetermined
pattern corresponds to the shape and area of the shielding
elements 104, and the second predetermined pattern corre-
sponds to the shape and area of marks 401 of the cover 102.
The marks 401 are configured to position the cover 102 and
the substrate 101 when assembling the cover 102 and the
substrate 101 into one piece. Thereafter, in addition to the first
predetermined pattern and second predetermined pattern, the
other portions of the shielding material layer are removed
from the cover 102, so as to form the shielding elements 104.

[0063] The shielding elements 104 and the marks 401 can
be formed in one photo-mask process, wherein the marks 401
are configured to position the cover 102 and the substrate 101.

[0064] In this embodiment, when emitting the first light to
the display area 106 and the non-display areas 107 in the
substrate 101 and the cover 102, the shielding elements 104
are used to shield or cover the display area 106 from the first
light, so as to prevent the OLED device 103 from being
emitted by the first light.

[0065] In that manner, the adhesive of the sealant can be
cured without an additional UV mask, thereby solving a
position error problem between the UV mask and the cover
102, as well as solving a mask replacing problem when
replacing the UV mask in the N, chamber. In that manner, the
first light can be directly emitted to the cover 102 for curing
the adhesive of the sealant without the additional UV mask,
thereby reducing the process time and steps for manufactur-
ing the display panel. Furthermore, it is not required to
replace the qualified N, gas environment for packaging after
changing the UV mask froma N, gas chamber, thereby saving
the process time (at least 6 hours) required for manufacturing
the display panel.

[0066] 1Inthe present invention, the shielding elements 104
and the marks 401 on the package cover 102 can be formed in
one photo-mask process, wherein the shielding elements 104
are configured to replace the UV mask for shielding UV rays.

[0067] After assembling the substrate 101 having the
OLED device 103 and the cover 102 having the shielding
elements 104 into one piece, the shielding elements 104 can
shield or cover the OLED device 103 (the organic material
layer or organic film), and the adhesive of the at least one
sealant 105 around the OLED device 103 can be exposed to be
cured by the UV rays. For the display panels of different sizes,
the shielding elements 104 of corresponding sizes can be
formed. Therefore, the UV mask is not required and the
process for replace the UV mask can be omitted without
opening the N, gas chamber, thereby saving the time (at least
6 hours) required for replacing the qualified N, gas environ-
ment, as well as solving the position error problem between
the UV mask and the glass substrate (the substrate 101 or the
cover 102).

[0068] The present invention has been described with pre-
ferred embodiments thereof and it is understood that many
changes and modifications to the described embodiments can
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be carried out without departing from the scope and the spirit
of the invention that is intended to be limited only by the
appended claims.

What is claimed is:

1. A display panel, comprising:

a substrate having a first surface;

an organic light emitting diode (OLED) device disposed on
the first surface of the substrate;

a cover having a second surface, wherein the substrate and
the cover are assembled into one piece, and the first
surface and the second surface face each other;

at least one shielding element disposed on the second sut-
face of the cover; and

a sealant disposed between the substrate and the cover;

wherein the first surface of the substrate has a display area
and at least two non-display areas, and the at least two
non-display areas are positioned at more than two sides
of the display area, and the OLED device is disposed in
the display area, and the shielding element is disposed
on the second surface and corresponding to the display
area, and the sealant is disposed in the non-display areas;

wherein the OLED device includes a cathode layer, an
organic material layer and an anode layer, and the
organic material layer is disposed between the cathode
layer and the anode layer, and the OLED device is con-
figured to display images when a voltage is applied to the
organic material layer between the cathode layer and the
anode layer.

2. The display panel according to claim 1, wherein the
sealant is formed by using a first light to cure an adhesive in
the display area.

3. The display panel according to claim 2, wherein the
shielding element is configured to shield the OLED device
from the first light when using the first light to cure the
sealant.

4. The display panel according to claim 3, wherein the
OLED device has a first projection on the first surface, and the
shielding element has a second projection on the first surface,
and the second projection overlaps the first projection.

5. The display panel according to claim 4, wherein the
sealant has a third projection on the first surface without
overlapping with the second projection.

6. The display panel according to claim 1, wherein the at
least one shielding element is formed by using a photo-mask
to pattern a shielding material layer on the second surface of
the cover.

7. The display panel according to claim 6, wherein the
coverincludes marks on the second surface, and the marks are
configured to position the cover and the substrate when
assembling the cover and the substrate into one piece.

8. The display panel according to claim 7, wherein the
shielding elements and the marks are formed in one photo-
mask process.

9. A display panel, comprising:

a substrate having a first surface;

an OLED device disposed on the first surface of the sub-
strate;

a cover having a second surface, wherein the substrate and
the cover are assembled into one piece, and the first
surface and the second surface face each other;

at least one shielding element disposed on the second sur-
face of the cover; and

a sealant disposed between the substrate and the cover.
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10. The display panel according to claim 9, wherein the
first surface of the substrate has a display area and at least two
non-display areas, and the at least two non-display areas are
positioned at more than two sides of the display area, and the
OLED device is disposed in the display area, and the shield-
ing element is disposed on the second surface and corre-
sponding to the display area, and the sealant is disposed in the
non-display areas.

11. The display panel according to claim 10, wherein the
sealant is formed by using a first light to cure an adhesive in
the display area.

12. The display panel according to claim 11, wherein the
shielding element is configured to shield the OLED device
from the first light when using the first light to cure the
sealant.

13. The display panel according to claim 12, wherein the
OLED device has a first projection on the first surface, and the
shielding element has a second projection on the first surface,
and the second projection overlaps the first projection.

14. The display panel according to claim 13, wherein the
sealant has a third projection on the first surface without
overlapping with the second projection.

15. The display panel according to claim 10, wherein the at
least one shielding element is formed by using a photo-mask
to pattern a shielding material layer on the second surface of
the cover.

16. The display panel according to claim 15, wherein the
cover includes marks on the second surface, and the marks are
configured to position the cover and the substrate when
assembling the cover and the substrate into one piece.

17. The display panel according to claim 16, wherein the
shielding elements and the marks are formed in one photo-
mask process.

18. A method for manufacturing the display panel accord-
ing to claim 9, comprising:

forming the OLED device on the first surface of the sub-

strate;

forming the shielding element on the second surface of the

cover;

forming an adhesive on the substrate or the cover;

assembling the substrate having the OLED device and the

cover having the shielding elements into one piece,
wherein the shielding elements, the OLED device, and
the adhesive are positioned between the substrate and
the cover; and

emitting a first light to a display area and non-display areas

in the substrate and the cover, so as to cure the adhesive.

19. The method for manufacturing the display panel
according to claim 18, wherein the step of forming the shield-
ing element on the second surface of the cover comprises:

forming a shielding material layer on the second surface of

the cover; and

using a photo-mask to pattern the shielding material layer,

so as to form the shielding elements.

20. The method for manufacturing the display panel
according to claim 18, wherein the step of emitting the first
light to the display area and the non-display areas in the
substrate and the cover comprises:

using the shielding elements to shield the display area from

the first light, so as to prevent the OLED device from
being emitted by the first light.
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