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An organic electroluminescence device (OELD) and a dis-
play panel are provided. The OELD comprises a first elec-
trode, a second electrode, an emissive layer and a shielding
structure. The second electrode is disposed above the first
electrode. The emissive layer is disposed between the first
electrode and the second electrode. The shielding structure
is disposed above the second electrode. The hardness of the
shielding structure is smaller than that of the second elec-
trode.
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ORGANIC ELECTROLUMINESCENCE
DEVICE AND ORGANIC
ELECTROLUMINESCENCE PANEL USING
THE SAME

[0001] This application claims the benefit of Taiwan
Patent Application Serial No. 95119834, filed Jun. 5, 2006,
the subject matter of which is incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates in general to an organic
electroluminescence device (OELD) and an organic elec-
troluminescence (OEL) panel using the same, and more
particularly to an OELD having a shielding structure on the
electrode and an OEL panel using the same. The hardness of
the shielding structure is approximately smaller than or
equal to the hardness of the electrode.

[0004] 2. Description of the Related Art

[0005] The OEL panel having the advantages of light
weight, thinness, high contrast, power saving, high color
saturation, and fast response has become a display with great
potential. Both the manufacturing process and the structure
of an organic electroluminescence device (OELD) are sim-
pler than that of other display devices such as cathode ray
tube (CRT) display and liquid crystal display (LCD). More-
over, the OEL panel is self-illuminant, free of view-angle
restriction and can be incorporated with flexible substrate.
Therefore, the OEL panel is applicable to a large variety of
products related to display devices.

[0006] Referring to FIG. 1, a diagram of a conventional
OEL panel is shown. As shown in FIG. 1, the OEL panel 1
comprises a substrate 10, a top cover 11 and an OELD 12.
The top cover 11 is disposed on the substrate 10. The OELD
12 is disposed on the substrate 10 and positioned between
the top cover 11 and the substrate 10. The top cover 11 and
the substrate 10 are bonded by a sealant S.

[0007] The OEL panel 1 further comprises an absorbent
layer 13. The absorbent layer 13 is disposed on the top cover
11 and positioned between the top cover 11 and the OELD
12. Due to the fragile structure of the OELD 12, if the top
cover 11 or the substrate 10 is bent or deformed during the
packaging process or back-end process of the OFL panel 1,
the OELD 12 would easily be pressed and damaged. Mean-
while, since the absorbent layer 13 is a drying agent, the
generated particles P would alight on the surface or the
adjacent side of the OELD 12. When the top cover 11 is
squeezed or twisted, the particles P would easily scratch or
press the OELD 12 if the particles P are squeezed by the top
cover 11. Due to the structure design and physical charac-
teristics of the OEL panel, if particle problem occurs to the
display panel, the illuminant element would be pressed and
damaged easily, affecting the yield rate and reliability of the
product.

SUMMARY OF THE INVENTION

[0008] It is therefore an object of the invention to provide
an organic electroluminescence device (OELD) and an OEL
panel using the same. A shielding structure is formed on the
electrode of the OELD. The hardness of the shielding
structure is smaller than the hardness of the electrode.
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[0009] The invention achieves the above-identified object
by providing an organic electroluminescence device
(OELD). The OELD comprises a first electrode, a second
electrode, an emissive layer and a shielding structure. The
second electrode is disposed above the first electrode. The
emissive layer is disposed between the first electrode and the
second electrode. The shielding structure is disposed on the
second electrode. The hardness of the shielding structure is
smaller than the hardness of the second electrode.

[0010] The invention achieves the above-identified object
by providing an organic electroluminescence (OEL) panel.
The OEL panel comprises a substrate, a top cover and an
OELD. The top cover is disposed above the substrate. The
OELD is disposed on the substrate and positioned between
the top cover and the substrate. The OELD comprises a first
electrode, a second electrode, an emissive layer and a
shielding structure. The second electrode is disposed above
the first electrode. The emissive layer is disposed between
the first electrode and the second electrode. The shielding
structure is disposed on the second electrode. The hardness
of the shielding structure is smaller than the hardness of the
second electrode.

[0011] Other objects, features, and advantages of the
invention will become apparent from the following detailed
description of the preferred but non-limiting embodiments.
The following description is made with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 (Related Art) is a diagram of a conventional
OEL panel;
[0013] FIG. 2 is a first diagram of an OEL panel according

to a first embodiment of the invention;

[0014] FIG. 3 is a second diagram of an OEL panel
according to a first embodiment of the invention;

[0015] FIG. 4 a first diagram of an OEL panel according
to a second embodiment of the invention; and

[0016] FIG. 5 is a second diagram of an OEL panel
according to a second embodiment of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

First Embodiment

[0017] Referring to FIG. 2, a first diagram of an OEL
panel according to a first embodiment of the invention is
shown. As shown in FIG. 2, the OEL panel 2 mainly
comprises a substrate 20, a top cover 21 and an OELD 22.
The top cover 21 is disposed on the substrate 20. The OELD
22 is disposed on the substrate 20 and positioned between
the top cover 21 and the substrate 20. The OELD 22
comprises a first electrode 24, a second electrode 25, an
emissive layer 26 and a shielding structure 27. The second
electrode 25 is disposed above the first electrode 24. The
emissive layer 26 is disposed between the first electrode 24
and the second electrode 25. The shielding structure 27 is
disposed on the second electrode 25 as a buffer layer in order
to protect the OELD from being scratched or damaged by
particles. The hardness of the shielding structure 27 is
smaller than the hardness of the second electrode 25. The
yield rate of the OEL panel can be improved.

[0018] A sealant S is filled between the top cover 21 and
the substrate 20 and pasted on the top cover 21 for bonding
and packaging the top cover 21 and the substrate 20 after the
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top cover 21 and the substrate 20 are aligned and matched.
The OEL panel 2 further comprises an absorbent layer 23
disposed on the top cover 21 and positioned between the top
cover 21 and the OELD 22. The absorbent layer 23 is formed
on the top cover 21 by adhering, pasting, or electroplating.
[0019] The cross-section of the top cover 21 is an inverted
U-shaped cross-section such that the absorbent layer 23 is
received in the inverted U-shaped recess.

[0020] The first electrode 24 and the second electrode 25
are respectively an anode and a cathode, or a cathode and an
anode. Since the shielding structure 27 is disposed on the
second electrode 25, the hardness of the shielding structure
27 is approximately smaller than or equal to the hardness of
the second electrode 25 such that the shielding structure 27
is used as a buffer layer to protect the second electrode 25.
Preferably, the Mohs’ hardness of the shielding structure 27
is smaller than about 4, and the thickness of the shielding
structure 27 approximately ranges between 0.2 pm and 100
pm. Ideally, the thickness of the shielding structure 27 is
approximately equal to 3 um.

[0021] Referring to FIG. 3, a second diagram of an OEL
panel according to a first embodiment of the invention is
shown. As shown in FIG. 3, the shielding structure 27" only
covers a part of the second electrode 25. That is, the area
covered by the shielding structure 27' is smaller than the area
of the top surface of the second electrode 25. Besides, the
area covered by the shielding structure 27' can be designed
as being equal to or larger than the area of the top surface of
the second electrode 25.

[0022] Similarly, the area covered by the shielding struc-
ture 27 can be larger than, equal to or smaller than the area
of the bottom surface of the absorbent layer 23 such that the
OELD 22 is effectively protected and the particles are
prevented from alighting on the top surface of the OELD 22,
lest the particles might press and damage the OELD 22 when
the top cover 21 or the substrate 20 is bent, twisted or
deformed. Thus, the OELD 22 is still well protected when
the particles alight on the OELD 22.

[0023] The shielding structure 27 can be made from an
organic material or an inorganic material. When the second
electrode 25 is made from indium tin oxide (ITO), the
material of the shielding structure 27 may include alumi-
num. Since the Mohs’ hardness of the [TO is 4 and the
Mohs’ hardness of aluminum is 3, the shielding structure 27
made from aluminum is capable of effectively protecting the
second electrode 25 without scratching the surface of the
second electrode 25. The shielding structure 27 can also be
made from copper phthalocyanine (CuPC), 8-tris-hydro-
quinoline-aluminum (Alg;) or triphenylamine derivative
(TPD).

[0024] The substrate 20 can be an active substrate or a
passive substrate. Meanwhile, the material of the substrate
20 may include an organic material or an inorganic material.
[0025] The manufacturing process of the OEL panel 2 is
disclosed below. Firstly, the OELD 22 is manufactured on
the substrate 20. The first electrode 24, the emissive layer 26
and the second electrode 25 are sequentially formed on the
substrate 20. Next, the shielding structure 27 exemplified by
an organic thick film is formed on the second electrode 25
as a protection layer. The shielding structure 27 can be made
from copper phthalocyanine (CuPC) or 8-tris-hydroquino-
line-aluminum (Alqs). Then, the absorbent layer 23 is dis-
posed on the top cover 21 by adhering, pasting or electro-
plating and the sealant S is pasted around the top cover 21
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such that the top cover 21 is bounded and packaged with the
substrate 20. The manufacturing process of the OEL panel 2
is completed.

[0026] With a shielding structure being disposed on the
OELD as a protection layer, when particles are generated
inside the OEL panel (for example, particles may come off
the drying agent of the absorbent layer), the shielding
structure prevents the particles from alighting on the surface
of the OELD. When the OEL panel receives an external
force (for example, when the OEL panel is squeezed or
twisted), the particles are less likely to scratch or damage the
surface of the OELD, hence improving the vield rate of the
OEL panel.

Second Embodiment

[0027] Referring to FIG. 4, a first diagram of an OEL
panel according to a second embodiment of the invention is
shown. The OEL panel 3 of the present embodiment of the
invention differs with the OEL panel 2 of the first embodi-
ment in the elements of the OELD. As for other similar
elements, the same reference numbers are used and are not
repeated here. As shown in FIG. 4, the OELD 32 of the OEL
panel 3 comprises a first electrode 34, a second electrode 35,
an emissive layer 36 and a shielding structure 37. The
emissive layer 36 is disposed between the first electrode 34
and the second electrode 35. The shielding structure 37 is
disposed on the second electrode 35. The hardness of the
shielding structure 37 is approximately smaller than or equal
to the hardness of the second electrode 35.

[0028] In practical application, the shielding structure 37
may comprise several shielding layers, wherein the present
embodiment of the invention is exemplified by having two
shielding layers. In FIG. 4, the shielding structure 37 has a
first shielding layer 38 and a second shielding layer 39. The
first shielding layer 38 is positioned between the second
shielding layer 39 and the second electrode 35. Preferably,
the first shielding layer 38 completely covers the second
electrode 35, and the second shielding layer 39 completely
covers the first shielding layer 38, such that the first shield-
ing layer 38 is completely enclosed in the second shielding
layer 39.

[0029] Since the first shielding layer 38 is spread over the
second electrode 35, the first shielding layer 38 has complete
contact with the second electrode 35 and would not scratch
the top surface of the second electrode 35. Preferably, the
Mohs’ hardness of the first shielding layer 38 is smaller than
about 4.

[0030] The first shielding layer 38 can be made from an
organic material or an inorganic material. Examples of the
material of first shielding layer 38 include copper phthalo-
cyanine (CuPC), 8-tris-hydroquinoline-aluminum (Alq;)
and triphenylamine derivative (TPD). The second shielding
layer 39 can be made from Al,0; or SiNx. Preferably, the
thickness of the first shielding layer 38 is equal to about 2 pm
but preferably more than about 3 pm. The thickness of the
second shielding layer 39 is equal to about 5 pum.

[0031] Referring to FIG. 5, a second diagram of an OEL
panel according to a third embodiment of the invention is
shown. As shown in FIG. 5, the shielding structure 37" of the
OELD 32' comprises a first shielding layer 38' and a second
shielding layer 39'. The second shielding layer 39" is dis-
posed on the first shielding layer 38'. The second shielding
layer 39' of FIG. 5 differs with the shielding structure 37 of
FIG. 4 in that the second shielding layer 39' does not
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completely cover the first shielding layer 38, that is, the
second shielding layer 39' only covers the top surface of the
first shielding layer 38'. Preferably, the first shielding layer
38' completely covers the second electrode 35 such that the
second electrode 35 is well protected.

[0032] The manufacturing process of the OEL panel 3 is
disclosed below. Firstly, the first electrode 34, the emissive
layer 36 and the second electrode 35 are sequentially formed
on the substrate 20. Next, the first shielding layer 38 is
formed on the second electrode 35 of the OELD 32.
Fxamples of the first shielding layer 38 include an organic
thick film made from CuPC. Then, the second shielding
layer 39 is manufactured on the first shielding layer 38.
Examples of the second shielding layer 39 include an
aluminum layer. Next, the absorbent layer 23 is disposed on
the top cover 21 by adhering, pasting or electroplating, and
the sealant S is pasted around the top cover 21 such that the
top cover 21 is bounded and packaged with the substrate 20.
The manufacturing process of the OEL panel 3 is completed.
[0033] According to the OELD and the OEL panel using
the same disclosed in the above embodiments of the inven-
tion, a shielding structure is formed on the electrode, such
that the shielding structure completely covers the electrode
to protect the electrode. Meanwhile, the hardness of the
shielding structure is smaller than or equal to the hardness of
the electrode of the OELD adjacent to the shielding structure
to avoid damaging the electrode. The present embodiment of
the invention uses the shielding structure with buffer func-
tion to prevent the OELD from being damaged by the
particles when the top cover or the substrate is bent or
deformed and squeezes the OELD during the packaging
process and the back-end process of the OELD.

[0034] While the invention has been described by way of
example and in terms of a preferred embodiment, it is to be
understood that the invention is not limited thereto. On the
contrary, it is intended to cover various modifications and
similar arrangements and procedures, and the scope of the
appended claims therefore should be accorded the broadest
interpretation so as to encompass all such modifications and
similar arrangements and procedures.

What is claimed is:

1. An organic electroluminescence device (OELD), com-
prising:

a first electrode;

a second electrode disposed on the first electrode;

an emissive layer disposed between the first electrode and

the second electrode; and

a shielding structure disposed on the second electrode,

wherein the hardness of the shielding structure is
approximately smaller than or equal to the hardness of
the second electrode.

2. The OELD according to claim 1, wherein the first
electrode is an anode and the second electrode is a cathode.

3. The OELD according to claim 1, wherein the first
electrode is a cathode and the second electrode is an anode.

4. The OELD according to claim 1, wherein the Mohs’
hardness of the shielding structure is approximately smaller
than 4.

5. The OELD according to claim 1, wherein the thickness
of the shielding structure approximately ranges between 0.2
pm and 100 pm.

6. The OELD according to claim 1, wherein the thickness
of the shielding structure is approximately equal to 5 pum.
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7. The OELD according to claim 1, wherein the shielding
structure comprises a first shielding layer and a second
shielding layer, and the first shielding layer is positioned
between the second shielding layer and the second electrode.

8. The OELD according to claim 7, wherein the Mohs’
hardness of the first shielding layer is approximately smaller
than 4.

9. The OELD according to claim 7, wherein the first
shielding layer is comprised of an organic material or an
inorganic material.

10. The OELD according to claim 7, wherein the second
electrode is comprised of indium tin oxide (ITO), and the
material of the first shielding layer includes aluminum.

11. The OELD according to claim 7, wherein the material
of the first shielding layer includes copper phthalocyanine
(CuPC), 8-tris-hydroquinoline-aluminum (Alg;) or triph-
enylamine derivative (TPD), and the material of the second
shielding layer includes aluminum.

12. The OELD according to claim 11, wherein the thick-
ness of the first shielding layer is approximately equal to 2
pum.

13. An organic electroluminescence (OEL) panel, com-
prising:

a substrate;

a top cover disposed on the substrate; and

an OELD disposed on the substrate and positioned

between the top cover and the substrate, the OFLD

comprising:

a first electrode;

a second electrode disposed on the first electrode;

an emissive layer disposed between the first electrode
and the second electrode; and

a shielding structure disposed on the second electrode,
wherein the hardness of the shielding structure is
approximately smaller than the hardness of the sec-
ond electrode.

14. The OEL panel according to claim 13, further com-
prising:

an absorbent layer disposed on the top cover and posi-

tioned between the top cover and the shielding struc-
ture.

15. The OEL panel according to claim 13, further com-
prising:

a sealant disposed between the top cover and the sub-

strate.

16. The OEL panel according to claim 13, wherein the
first electrode is an anode and the second electrode is a
cathode.

17. The OEL panel according to claim 13, wherein the
first electrode is a cathode and the second electrode is an
anode.

18. The OEL panel according to claim 13, wherein the
Mohs’ hardness of the shielding structure is approximately
smaller than 4.

19. The OEL panel according to claim 13, wherein the
thickness of the shielding structure approximately ranges
between 0.2 um and 100 pm.

20. The OEL panel according to claim 19, wherein the
thickness of the shielding structure is approximately equal to
5 um.

21. The OEL panel according to claim 13, wherein the
shielding structure comprises a first shielding layer having a
Mohs’ hardness approximately smaller than 4 and a second
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shielding layer, and the first shielding layer is positioned
between the second shielding layer and the second electrode.

22. The OEL panel according to claim 21, wherein the
first shielding layer is comprised of an organic material or an
inorganic material.

23. The OEL panel according to claim 21, wherein the
second electrode is comprised of indium tin oxide (ITO),
and the material of the first shielding layer includes alumi-
num.
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24. The OEL panel according to claim 21, wherein the
material of the first shielding layer includes copper phtha-
locyanine (CuPC), 8-tris-hydroquinoline-aluminum (Alq,)
or triphenylamine derivative (TPD), and the material of the
second shielding layer includes aluminum.
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