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(57) ABSTRACT

An organic light emitting display device (OLED) includes a
transparent substrate a first electrode formed on the transpar-
ent substrate a partition wall including first and second
tapered structures having different tapers and formed on the
first electrode, and an organic light emitting layer stacked on
both sides of the first electrode below a level of the partition
wall and a second electrode. The OLED device is manufac-
tured by, for example, forming a first electrode on a transpar-
ent substrate, forming a partition wall having first and second
tapered structures on the first electrode, and forming an
organic light emitting layer and a second electrode, sequen-
tially, on both sides of the first electrode below a level of the
partition wall.
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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD FOR FABRICATING THE SAME

[0001] This application claims the benefit of Korean Patent
Application No. 10-2006-061612, filed on Jun. 30, 2006,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to an organic light
emitting display device (OLED) and to a method for fabri-
cating the same, and particularly, to an organic light emitting
display device provided with a partition wall structure which
is capable of preventing a fade-out phenomenon when
devices are driven and enhancing the image quality and to a
method for fabricating the same.

[0003] Generally, an organic light emitting layer is formed
between two poles in an OLED, so that when charges are
injected into a positive pole, electrons and holes are coupled
to form excitons for generating light having a specific wave
length therefrom.

[0004] A typical OLED will be described with reference to
FIG. 1 which s a cross-sectional view schematically showing
a structure of a typical OLED.

[0005] Referring to FIG. 1, the OLED includes an anode
electrode 13 which is a transparent electrode on a glass sub-
strate 11 and is used as a positive pole, a hole injecting layer
15, alight emitting layer 17 and an electron injecting layer 19
that are sequentially stacked, and a cathode electrode 21 used
as a negative pole on the electron injecting layer 19.

[0006] With such atypical OLED, when a driving voltage is
supplied to the anode electrode 13 and the cathode electrode
21, holes in the hole injecting layer 15 and electrons in the
electron injecting layer 19 respectively move towards the
light emittinglayer 17, thereby exciting a fluorescent material
in the light emitting layer 17.

[0007] The typical OLED has advantages such as being
capable of driving at a low voltage, a high light emitting

efficiency, a broad viewing angle, a rapid response speed and
the like.

[0008] The organic materials used in the OLED are divided
into a monomeric (so-called “mono-molecule”) type and a
high molecular weight (so-called “high molecule”) type
according to the kind of the organic material used.

[0009] The OLEDs can be divided into a monomolecular
type OLED using a mono-molecule organic material, a high
molecular type OLED using a high molecule organic mate-
rial, and a mixed type OLED using both the high molecule
material and the mono-molecule material according to the
particular organic materials used.

[0010] In this aspect, an OLED in accordance with the
related art will be described with reference to F1G. 2.

[0011] FIG. 2 is a cross-sectional view of an OLED in
accordance with the related art.

[0012] Referring to FIG. 2, the OLED in accordance with
the related art includes a first electrode 53 as an anode elec-
trode on a glass substrate 51 and a partition wall 55a having an
inversely-tapered shape on the first electrode 53.

[0013] Further, an organic light emitting layer 65 and a
second electrode 67 as a cathode electrode are stacked on both
sides of the first electrode 53 below the inversely-tapered
partition wall 55a.
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[0014] A method for fabricating the typical OLED having
such a structure will be described with reference to FIGS.
3A-3D.

[0015] FIGS. 3A-3D are cross-sectional views showing a
fabrication process of an OLED in accordance with the
related art.

[0016] Referring to 3A, a transparent electrode layer 53
formed of a transparent electrode material such as ITO is
formed on the glass substrate 51 by sputtering. The transpar-
ent electrode layer 53 serves as a first electrode for a cathode
electrode.

[0017] After an organic insulating film 55 such as a silicon
nitride film (SiNx) is stacked on the transparent electrode
layer 53, a positive photoresist 57 is coated on the organic
insulating film 55, and then a pre-bake process is performed.
[0018] Ultraviolet light 61 is irradiated to the positive pho-
toresist 57 for exposing the positive photoresist 57 to light
through a photolithography process using an exposure mask
59 for forming a partition wall, and then the exposed positive
photoresist 57 is developed to form a photoresist pattern 57a
as shown in FIG. 3B.

[0019] Referring to FIG. 3B, an etching process is per-
formed using an etchant with the photoresist pattern 57a
serving as a mask to selectively remove the organic insulating
film 55, and thereby, the partition wall 55a is formed on the
transparent electrode layer 53 as shown in FIG. 3C.

[0020] Finally, after removing the photoresist pattern 57a
remaining on the partition wall 554, an organic light emitting
layer 65 and a second electrode 67 made of a conductive
material such as Al so as to serve as the cathode electrode are
formed on the transparent electrode layer 53 and the partition
wall 55a.

[0021] Here, though not shown in the drawings, a hole
injecting layer and an electron injecting layer are stacked
underneath and on the organic light emitting layer 65, respec-
tively.

[0022] However, the OLED and the method for fabricating
the same in accordance with the related art have a drawback.
[0023] Though it is not shown in the drawings, in the fab-
rication process of the typical OLED, an organic material is
deposited by a thermal deposition method using a shadow
mask, because a photolithography process is not usable for
forming the organic material pattern.

[0024] However, when the shadow mask is used for the
deposition, a shadow phenomenon may occur when forming
an organic layer mount.

[0025] Thus, when the device is driven, an organic layer
shadow phenomenon occurs at an edge portion of pixel, so
that the brightness of the device may be degraded, and more-
over, a fade-out, a phenomenon wherein image becomes
blurred at the time of image driving, as shown at “A” in FIG.
2, may occur.

SUMMARY OF THE INVENTION

[0026] Accordingly, the present invention is directed to an
organic light emitting display device (OLED) and method for
fabricating the same that substantially obviates one or more of
the problems due to limitations and disadvantages of the
related art.

[0027] An advantage of the present invention is to provide
an organic light emitting display device (OLED) which is
capable of preventing a fade-out phenomenon from occurring
when OLED display devices are driven and enhancing the
image quality and a method for fabricating the same.
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[0028] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. These and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0029] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described, an OLED includes a transparent sub-
strate; a first electrode on the transparent substrate; a partition
wall on the first electrode, the partition including first and
second tapered structures; and an organic light emitting layer
stacked on both sides of the first electrode below a level of the
partition wall and a second electrode.

[0030] In another aspect, a method for fabricating the
OLED includes providing a transparent substrate; forming a
first electrode on the transparent substrate; forming a partition
wall including first and second tapered structures on the first
electrode; and forming an organic light emitting layer and a
second electrode, sequentially, on both sides of the first elec-
trode below a level of the partition wall.

[0031] Inanotheraspect, an OLED a transparent substrate;
a first electrode on the transparent substrate; a partition wall
on the first electrode, the partition wall having a double-
layered structure with two insulating material films, the two
insulating material films having different composition ratios;
and an organic light emitting layer and a second electrode,
which are formed on both sides of the first electrode below a
level of the partition wall.

[0032] In yet another aspect, a method for fabricating an
OLED includes providing a transparent substrate; forming a
first electrode on the transparent substrate; forming a partition
wall on the first electrode, the partition wall having a double-
layered structure with two insulating material films, the two
insulating material films having different composition ratios;
and stacking an organic light emitting layer and a second
electrode on both sides of the first electrode below a level of
the partition wall.

[0033] Itistobeunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.
[0035] In the drawings:

[0036] FIG.1is a cross-sectional view of a typical organic
light emitting display device (OLED).

[0037] FIG. 2 is a cross-sectional view of an OLED in
accordance with the related art.

[0038] FIGS. 3A through 3D are cross-sectional views
respectively showing a fabrication process of the OLED in
accordance with the related art.

[0039] FIG. 4 is a cross-sectional view illustrating an
OLED in accordance with the present invention.

[0040] FIGS. 5A through 5D are cross-sectional views
illustrating a fabrication process of the OLED in accordance
with the present invention.
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DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0041] Reference will now be made in detail to an embodi-
ment of the present invention, example of which is illustrated
in the accompanying drawings.

[0042] FIG. 4 is a cross-sectional view illustrating an
OLED in accordance with the present invention.

[0043] Referring to FIG. 4, the OLED includes a first elec-
trode 103 formed on an insulating transparent substrate 101,
a partition wall 117 having a first tapered structure 105a and
a second tapered structure 1074 formed on the first electrode
103, and an organic light emitting layer 119 and a second
electrode 121, which are stacked on both sides of the first
electrode 103 below the partition wall 117.

[0044] The first tapered structure 1054 may be a forwardly-
tapered (i.e., inwardly-tapering) shape and the second tapered
structure 107a may be an inversely-tapered (i.e., outwardly-
tapering) shape, both of which constitute the partition wall
117. Further, the second tapered structure 107a may be
thicker than the first tapered structure 105a.

[0045] Although not shown in the drawings, a hole inject-
ing layer and an electron injecting layer may be formed
underneath and on the organic light emitting layer 119,
respectively.

[0046] Next, a method for fabricating the OLED in accor-
dance with the present invention will be described with ref-
erence to FIGS. 5A through 5D.

[0047] FIGS. 5A through 5D are cross-sectional views
illustrating a fabrication process of the OLED in accordance
with the present invention.

[0048] Referring to FIG. 5A, the transparent electrode layer
103 including a transparent electrode material such as [TO is
first formed on the transparent substrate 101 by a sputtering
deposition method.

[0049] The transparent electrode layer 103 may serve as a
first electrode for a cathode electrode. A first silicon nitride
film (SiNx) 105 and a second silicon nitride film (SiNx) 107
are sequentially stacked on the transparent electrode layer
103. When the first silicon nitride film 105 and the second
silicon nitride film 107 are deposited, the composition ratio of
silicon (8i) and Nitrogen (Nx) may be different therebetween.
[0050] Additionally, besides the silicon nitride film, a sili-
con oxide film, or an inorganic material or an acryl-based
organic material can be used for forming the first silicon
nitride film 105 and the second silicon nitride film 107.
[0051] A positive photoresist 109 is coated on the second
silicon nitride film 107, and then a pre-bake process is per-
formed. A negative photoresist can be used instead of the
positive photoresist 109.

[0052] Ultraviolet light 113 1s irradiated onto the positive
photoresist 109 for exposing the positive photoresist 109 to
light through a photolithography process using an exposure
mask 111 for forming a partition wall, and then the exposed
positive photoresist 109 is developed to form a photoresist
pattern 109a as shown in FIG. 5B.

[0053] Referring to FIG. 5B, a dry etching process 115 is
performed with the photoresist pattern 109a serving as a
mask, to selectively remove the second silicon nitride film
107 and the first silicon nitride 105, which have different
composition ratios between the silicon (Si) and nitrogen (Nx)
therein, and thereby, the partition wall 117 including a first
silicon nitride film pattern 105a and a second silicon nitride
film pattern 1074 are formed on the transparent electrode
layer 103 as shown in FIG. 5C.
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[0054] The second silicon nitride film pattern 107a consti-
tuting an upper portion of the partition wall 117 may be an
inversely-tapered shape and the first silicon nitride film pat-
tern 105 constituting a lower portion a forwardly-tapered
shape. This is because the first silicon nitride film 105 and the
second silicon nitride film 107 have different profiles at the
time of the dry etching process due to the different composi-
tion ratios between silicon (Si) and nitrogen (Nx).
[0055] Further, the second silicon nitride film pattern 107a
constituting the partition wall 117 may be the inversely-ta-
pered shape so as to separate a second electrode which is to be
formed in a succeeding process, and the first silicon nitride
film pattern 105a constituting the partition wall 117 may be
the forwardly-tapered shape to form the organic material
adjacent to the partition wall 117 in a uniform thickness.
[0056] The etching of the first silicon nitride 105 and the
second silicon nitride 107 may be processed from an interface
between the first silicon nitride film 105 and the second sili-
con nitride film 107 to have the forwardly-tapered shape and
the inversely-tapered shape, respectively, as shown in FIG.
5C.
[0057] Finally, with reference to FIG. 5C, after removing
the photoresist pattern 1094 remaining on the second silicon
nitride film pattern 107a constituting the partition wall 117,
the organic light emitting layer 119 and the second electrode
121 composed of a conductive material such as Al so as to
serve as the cathode electrode are sequentially stacked on the
transparent electrode layer 103 and the second silicon nitride
film pattern 107a constituting the partition wall 117, respec-
tively.
[0058] Although not shown in the drawings, a hole inject-
ing layer and an electron injecting layer may be stacked
underneath and on the organic light emitting layer 119,
respectively.
[0059] According to the present invention, silicon nitride
films having different composition ratios between their sili-
con and nitrogen contents are formed and dry-etched to form
a partition wall having a double-tapered structure having
different shapes from each other by using difference in the dry
etching rates thereof, thereby minimizing or preventing a
fade-out phenomenon at the time of a panel driving and being
capable of implementing an OLED with a high image quality.
[0060] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

1-5. (canceled)

6. A method for fabricating an OLED, comprising:

providing a transparent substrate;

forming a first electrode on the transparent substrate;
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forming a first silicon nitride film and a second silicon
nitride film on the first electrode, wherein the second
silicon nitride film is thicker than the first silicon nitride
film;

etching the first silicon nitride film and the second silicon

nitride film by a dry etching process to form a partition
wall including a first silicon nitride film pattern and a
second silicon nitride film pattern on the first electrode,
wherein the first silicon nitride film pattern has a for-
wardly-tapered shape, and the second silicon nitride film
pattern has an inversely-tapered shape, and the first sili-
con nitride film pattern and the second silicon nitride
film pattern have different composition ratios between
their silicon and nitrogen contents from each other, and
wherein the forwardly-tapered shape and the inversely-
tapered shape are formed simultaneously by one etching
process, and wherein the forwardly-tapered shape and
the inversely-tapered shape are formed by the dry etch-
ing process being processed from an interface between
the first silicon nitride film and the second silicon nitride
film; and

forming an organic light emitting layer and a second elec-

trode, sequentially, on both sides of the first electrode
below a level of the partition wall.

7-11. (canceled)

12. The method ofthe claim 6, wherein the first electrode is
formed of ITO or a transparent material, and the second
electrode is formed of Al

13-16. (canceled)

17. A method for fabricating an organic light emitting
display device (OLED), comprising:

providing a transparent substrate;

forming a first electrode on the transparent substrate;

forming a partition wall on the first electrode, the partition

wall having a double-layered structure with first and
second silicon nitride films, the first and second silicon
nitride films have different composition ratio s between
their silicon and nitrogen contents from each other, and
wherein the partition wall having a double film structure
is composed of a first tapered structure having a for-
wardly-tapered shape and a second tapered shape having
an inversely-tapered shape, and wherein the first tapered
shape and the second tapered shape are formed simulta-
neously by one etching process, and wherein the for-
wardly-tapered shape and the inversely-tapered shape
are formed by the etching process being processed from
an interface between the first silicon nitride film and the
second silicon nitride film; and

stacking an organic light emitting layer and a second elec-

trode on both sides of the first electrode below a level of
the partition wall.

18-20. (canceled)
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