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57 ABSTRACT

An organic EL display panel has a multi-layered structure in
which a first electrode and a second electrode are formed on
a transparent panel and an organic EL layer is formed
between the first and second electrodes. A method for
sealing the organic EL display panel includes the steps of
forming a buffer layer of an organic matter such as silicon
oxide and silicon nitride on the transparent panel, and
locating a shield cover on the buffer layer. Thus, adhesive
strength between the panel and an adhesive is enhanced to
prevent external humidity and oxygen from being permeated
into the panel, thereby increasing life span of the display.
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ORGANIC ELECTROLUMINESCENCE DISPLAY
PANEL AND METHOD FOR SEALING THE SAME

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 10/627,816 filed Jul. 28, 2003, which is itself
a continuation of U.S. application Ser. No. 09/783,964
which was filed Feb. 16, 2001 and which now has issued as
U.S. Pat. No. 6,624,472 on Sep. 23, 2003. The disclosures
of the previous applications are incorporated by reference
herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic elec-
troluminescence (EL) display panel, and more particularly
to an organic EL display panel and a method for sealing the
same.

[0004] 2. Description of the Related Art

[0005] Recently, with a large sized tendency of a display
device, request for a flat display occupied in a small space
is increasing. As an example of the flat display, an EL
display is receiving much attention.

[0006] The EL display is divided into an inorganic EL
display and an organic EL display in accordance with its
materials. Of them, the organic EL display emits light while
electrons injected into an organic EL layer are combined
with a hole and erased. The organic EL layer is formed
between a cathode and an anode.

[0007] The organic EL display has an advantage in that it
is driven at a lower voltage (for example, about 10V or less)
than a voltage of a plasma display panel (PDP) or an
inorganic EL display. Also, since the organic EL display has
further advantages such as a wide viewing angle, high speed
reactivity, and high contrast, it is used as a pixel of a graphic
display, a television video display, and a surface light source.
Moreover, since the organic EL display is thin and weighs
light, and its color sensitivity is good, it is suitable for a next
generation flat display.

[0008] However, the most serious problem in commer-
cially using the organic EL display is that its life span is
short.

[0009] The life span of the display is determined by
various factors such as impurities within organic matters,
interface between the organic matters and electrodes, a low
crystallization temperature (Tg) of the organic matters, and
oxidation of the display due to oxygen and humidity. Prob-
lems related to such factors can be solved by refinement of
the organic matters, development of a material having a high
crystallization temperature, and induction of an organic
metal to the interface between the electrodes and the organic
matters. However. it is difficult to solve the problem related
to oxidation of the display due to oxygen and humidity.

[0010] Oxygen and humidity that oxidize the display may
exist in the display or may externally be permeated during
the fabricating process steps. Oxygen and humidity are
permeated into a pinhole of the display and oxidize an
organic film and metal, thereby failing to perform a light
emitting function of the display.

[0011] In the related art, to solve this problem, the display
is covered with a shield glass to externally cut off humidity
and oxygen.
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[0012] In other words, as shown in FIGS. 1a and 15, an
organic EL display provided with a glass panel 1, a first
electrode 2, an organic EL layer 3, and a second electrode 4
is covered with a shield glass 5 to cut off humidity and
oxygen.

[0013] The shield glass 5 is attached to a corner portion of
the panel by an adhesive 6.

[0014] However, since adhesive strength of the adhesive 6
is not good for a glass panel, the adhesive 6 is detached from
the panel after a constant time elapses.

[0015] Ifthe adhesive 6 is detached from the panel, a gap
occurs between the panel and the adhesive so that humidity
or oxygen is permeated into the display. For this reason, a
problem arises in that life span of the display is shortened.

SUMMARY OF THE INVENTION

[0016] To solve the above problems, an object of the
present invention is to provide an organic EL display panel
and a method for sealing the same, in which life span of the
display can be improved by adhesive strength between a
panel and an adhesive.

[0017] To achieve the above object, in an organic EL
display panel having a multi-layered structure in which a
first electrode and a second electrode are formed on a
transparent panel and at least one organic EL layer is formed
between them, the organic EL display panel according to the
present invention includes a buffer layer formed on the
transparent panel and a shield cover located on the buffer
layer.

[0018] In another aspect, in a method for sealing an
organic EL display panel having a multi-layered structure in
which a first electrode and a second electrode are formed on
a transparent panel and an organic EL layer is formed
between the first and second electrodes, the method for
sealing an organic EL display panel according to the present
invention includes the steps of forming a buffer layer on the
transparent panel, and locating a shield cover on the buffer
layer.

[0019] The buffer layer is formed on an entire surface of
the panel other than a tap bonding region and a pixel region
of the first and second electrodes, or only on the panel of a
region where the shield cover is located on the transparent
panel, or both on the panel of a region where the shield cover
is located and on the electrode of a region where the shield
cover is located.

[0020] Also, the buffer layer of the region where the shield
cover is located has an uneven shape or a dot shape. The dot
shaped buffer layer is formed of any one of a round shape,
a triangle shape, a quadrangle shape, a polygonal shape, and
SO on.

[0021] The buffer layer of the region where the shield
cover is located and the buffer layer of a region other than
the region where the shield cover is located have the same
material as each other or a different material from each other.
In other words, the buffer layer of the region where the
shield cover is located includes a material of either silicon
oxide or silicon nitride, while the buffer layer of the region
other than the region where the shield cover is located
includes a material of silicon oxide, silicon nitride, polyim-
ide, or polyacryl.
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[0022] Inthe present invention, an inorganic material such
as silicon oxide and silicon nitride is formed on the panel of
the region where the shield cover is located, so that adhesive
strength between the panel and the adhesive is enhanced to
prevent external humidity and oxygen from being permeated
into the panel, thereby increasing life span of the display.

[0023] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Other objects, characteristic features and advan-
tages of the present invention will now become apparent
with a detailed description of an embodiment made with
reference to the accompanying drawings, in which:

[0025] FIGS. 1a and 15 are a plane view and a sectional
view showing a related art method for sealing an organic EL
display panel;

[0026] FIGS. 24 and 2b are a plane view and a sectional
view showing a method for sealing an organic EL display
panel according to the first embodiment of the present
invention;

[0027] FIG. 3 shows various uneven shapes of a buffer
layer of FIG. 2a;

[0028] FIGS. 4a and 4b are a plane view and a sectional
view showing a method for sealing an organic EL display
panel according to the second embodiment of the present
invention; and

[0029] FIGS. 5a and 55 are a plane view and a sectional
view showing a method for sealing an organic EL display
panel according to the third embodiment of the present
invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0030] The following is a detailed description of a pre-
ferred embodiment of an organic EL display panel and a
method for sealing the same according to the present inven-
tion made with reference to the accompanying drawings.

[0031] FIGS. 2a and 25 are a plane view and a sectional
view showing a method for sealing an organic EL. display
panel according to the first embodiment of the present
invention.

[0032] As shown in FIGS. 2a and 24, to form an organic
EL display, a transparent conductive film such as Indium Tin
Oxide (ITO) is formed on a transparent insulating panel 11
such as glass. The transparent conductive film is patterned
by photolithography process to form first electrodes 12
having a plurality of stripes and contact pads 12-1 for
contact with second electrodes which will be formed later.

[0033] A buffer layer 13 is formed on an entire surface of
the panel other than a tap bonding region 20 and a pixel 21
of the first electrode 12 and the contact pads 12-1.

[0034] The buffer layer 13 acts different depending on its
formation position. In other words, a function of the buffer
layer formed in a corner portion of the panel 11 is different
from that of the buffer layer formed around the pixel region.

May 18, 2006

[0035] The buffer layer formed in a corner portion of the
panel 11 acts to enhance adhesive strength of an adhesive
when a shield cover is attached to the panel. The buffer layer
formed around the pixel region acts to perform electrical
insulation between the first electrode and the second elec-
trode and between the second electrodes.

[0036] A region of the buffer layer formed in a corner
portion of the panel 11 (i.e., a region where the shield cover
is located) may have an uneven shape or a dot shape, as
shown in FIG. 3, to enhance adhesive strength of the
adhesive.

[0037] That is, the dot shaped buffer layer may be formed
of any one of various shapes such as a round shape, a
triangle shape, a quadrangle shape, and a polygonal shape.

[0038] The buffer layer formed around the pixel region
may have a stripe shape in a direction orthogonal to the first
electrode 12. As described above, since the buffer layer 13
acts differently depending on its position, one matetial or
different materials may be used as the buffer layer 13.

[0039] In other words, the material of the buffer layer
formed in a corner portion of the panel (buffer layer of a
region where the shield cover is located) is an inorganic
matter such as silicon oxide and silicon nitride. The material
of the buffer layer formed around the pixel region (buffer
layer of a region other than the region where the shield cover
is located) may be either an inorganic matter such as silicon
oxide and silicon nitride or an organic matter such as
polyimide, and polyacryl.

[0040] At this time, the buffer layer has a thickness of
about 0.1~5 pm.

[0041] Next, for electrical insulation between second elec-
trode stripes which will be formed later, electrical insulation
barrier stripes 14 are formed on the buffer layer 13.

[0042] Subsequently, organic EL layers 15 are formed on
the electrical insulation barrier stripes 14.

[0043] The organic EL layers 15 are formed to be wider
than an entire light-emitting region (an entire region where
the first and second electrodes cross orthogonally). How-
ever, the organic EL layers 15 should be formed inwardly
rather than end portions of the contact pads 12-1.

[0044] A conductive material such as Al, Mg:Ag, and
AlLLi 1s formed to form second electrodes 16. Thus, the
fabrication of the organic EL display is completed.

[0045] Here, the second electrodes 16 are formed to be
wider than the light-emitting region and to be connected
with the contact pads 12-1.

[0046] Subsequently, the organic EL display is covered
with a shield cover 17 to cut off humidity and oxygen. The
shield cover 17 is attached to the buffer layer 13, which is
formed in a corner portion of the panel, by an adhesive 18.
A UV hardening high molecular substance is used as the
adhesive 18. In addition, other adhesives such as a thermal
hardening adhesive or an inorganic adhesive may be used.

[0047] After the buffer layer is formed as described above,
if the shield cover is attached to the buffer layer by the
adhesive, adhesive strength of the adhesive is enhanced,
thereby failing to permeate external humidity or oxygen into
the organic EL display.
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[0048] FIGS. 4a and 4b are a plane view and a sectional
view showing a method for sealing an organic EL display
panel according to the second embodiment of the present
invention.

[0049] In the second embodiment of the present invention,
a buffer layer is only formed on a panel of a region where
a shield cover is located.

[0050] Generally, since a sealing adhesive does not have
good adhesive strength with the panel, the buffer layer is
formed on only the panel of the region where the shield
cover is located.

[0051] Also, the buffer layer may have an uneven shape or
a dot shape to enhance adhesive strength of the adhesive in
the same manner as the first embodiment.

[0052] Inthe second embodiment, since the buffer layer is
only formed on the panel of the region where the shield
cover is located, the process is simplified. However, in this
case, either a display structure which does not require an
electrical insulation barrier or a display structure which
enables electrical insulation between second electrodes by
an electrical insulation barrier only without a buffer layer is
required.

[0053] FIGS. 5q and 5b are a plane view and a sectional
view showing a method for sealing an organic EL display
panel according to the third embodiment of the present
invention.

[0054] In the third embodiment of the present invention, a
buffer layer is formed on both a panel of a region where a
shield cover is located and an electrode of a region which the
shield cover is located.

[0055] Also, the buffer layer may have an uneven shape or
a dot shape to enhance adhesive strength of the adhesive in
the same manner as the first embodiment.

[0056] In the third embodiment, the process is also sim-
plified. However, either a display structure which does not
require an electrical insulation barrier or a display structure
which enables electrical insulation between second elec-
trodes by an electrical insulation barrier only without a
buffer layer is required.

[0057] As aforementioned, the organic EL display panel
and the method for sealing the same according to the present
invention have the following advantages.

[0058] The inorganic matter such as silicon oxide and
silicon nitride is formed on the panel of the region where the
shield cover is located, so that adhesive strength between the
panel and the adhesive is enhanced to prevent external
humidity and oxygen from being permeated into the panel,
thereby increasing life span of the display.

[0059] The above description will enable one skilled in the
art to modify and revise the invention within the spirit not
degrading the technical concept of the present invention.
However, the technical scope of the present invention is not
limited to the above description of the embodiment but shall
be determined by the claims.

May 18, 2006

What is claimed is:
1. An EL device comprising:

an insulating panel;
electrodes formed on the insulating panel;

a shield cover located in a spaced apart relation from the
insulating panel and the electrodes;

a buffer layer formed on at least a portion of the electrodes
and the insulating panel in a surrounding region of the
shield cover; and

an adhesive layer located between the buffer layer and the
shield cover to attachment between the insulating panel
and the shield cover.

2. The EL device as claimed in claim 1, wherein the buffer
layer is non-conductive.

3. The EL device as claimed in claim 1, wherein the
material of the buffer is either silicon oxide or silicon nitride.

4. The EL device as claimed in claim 1, wherein the buffer
layer increases the adhesive strength between the insulating
panel and the shield cover, and prevents the permeation of
external humidity or oxygen.

5. The EL device as claimed in claim 1, wherein the buffer
layer has an uneven or discontinuous surface.

6. The EL device as claimed in claim 1, wherein the buffer
layer has a thickness of about 0.1-5 pm.

7. The EL device as claimed in claim 1, wherein the
electrodes are contact pads for connecting with an external
power source.

8. The EL device as claimed in claim 1, wherein the
electrodes are anode lines or cathode lines.

9. The EL device as claimed in claim 1, wherein the
electrodes are gate lines, source lines or drain lines.

10. The EL device as claimed in claim 1, wherein the EL
device is a television, computer, monitor or graphic display.

11. An EL device comprising;

an insulating panel;
electrodes formed on the insulating panel;

a shield cover located in a spaced apart relation from the
insulating panel and the electrodes;

a first buffer layer formed on at least a portion of the
electrodes and the insulating panel in a surrounding
region of the shield cover;

a second buffer layer formed on at least a portion of the
electrodes and the insulating panel in a middle region
of the shield cover; and

an adhesive layer located between the first buffer layer
and the shield cover for attaching the insulating panel
and the shield cover.

12. The EL device as claimed in claim 11, wherein the first
buffer layer and the second buffer layer comprise the same
or different materials.

13. The EL device as claimed in claim 11, wherein the
material of the first buffer is either silicon oxide or silicon
nitride, and wherein the material of the second buffer is any
one of silicon oxide, silicon nitride, polyimide, and poly-
acryl.

14. The EL device as claimed in claim 11, wherein the first
buffer layer increases the adhesive strength between the
insulating panel and the shield cover, and prevents the
permeation of external humidity or oxygen.
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15. The EL device as claimed in claim 11, wherein the
second buffer layer performs electrical insulation between
the electrodes.

16. An EL device comprising:

an insulating panel;

first electrodes formed on the insulating panel;

at least one of EL layer formed on the first electrodes;
second electrodes formed on the at least one EL layer;

a shield cover located in a spaced apart relation from the
insulating panel and the electrodes;

a first buffer layer formed on at least a portion of the first
electrodes and the insulating panel in a surrounding
region of the shield cover;

a second buffer layer formed on at least a portion of the
first electrodes and the insulating panel in a middle
region of the shield cover; and

an adhesive layer located between the first buffer layer
and the shield cover for attaching the insulating panel
and the shield cover.
17. The EL device as claimed in claim 16, further com-
prising:

electrical insulation barrier stripes located on the second

buffer layer between the second electrodes.

18. The EL device as claimed in claim 16, wherein the
first buffer layer and the second buffer layer comprise the
same or different materials.

19. The EL device as claimed in claim 16, wherein the
material of the first buffer is either silicon oxide or silicon
nitride, and wherein the material of the second buffer is any
one of silicon oxide, silicon nitride, polyimide, and poly-
acryl.

20. The EL device as claimed in claim 16, wherein the
first buffer layer increases the adhesive strength between the
insulating panel and the shield cover, and prevents the
permeation of external humidity or oxygen.
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21. The EL device as claimed in claim 16, wherein the
second buffer layer performs electrical insulation between
the first electrode and the second electrode and between the
second electrodes.

22. An EL device comprising:

an insulating panel;

first electrodes formed on the insulating panel;

at least one EL layer formed on the first electrodes;
second electrodes formed on the at least one EL layer;

a shield cover located in a spaced apart relation from the
insulating panel and the electrodes;

a buffer layer formed on an entire surface of the insulating
panel and the first electrodes other than a tap bonding
region and a pixel region of the first electrodes; and

an adhesive layer located between the buffer layer and the
shield cover for attaching the insulating panel and the
shield cover.

23. The EL device as claimed in claim 22, further com-
prising:

electrical insulation barrier stripes located between the

second electrodes.

24. The EL device as claimed in claim 22, wherein the
buffer layer is non-conductive.

25. The EL device as claimed in claim 22, wherein the
material of the buffer layer is any one of silicon oxide,
silicon nitride, polyimide, and polyacryl.

26. The EL device as claimed in claim 22, wherein the
buffer layer increases the adhesive strength between the
insulating panel and the shield cover, and prevents the
permeation of external humidity or oxygen.

27. The EL device as claimed in claim 22, wherein the
buffer layer performs electrical insulation between the first
electrode and the second electrode and between the second
electrodes.
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