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(7) ABSTRACT

A organic light-emitting display apparatus includes a sub-
strate, a thin film transistor disposed on the substrate and
including an active layer, a gate electrode, a source electrode
and a drain electrode, a pixel electrode electrically connected
to the source electrode and the drain electrode, a counter
electrode corresponding to the pixel electrode, a light-emit-
ting layer disposed in a plurality of light-emitting regions
between the pixel electrode and the counter electrode, a com-
mon layer disposed in the light-emitting regions and in a
plurality of non-light-emitting regions around the light-emit-
ting regions between the pixel electrode and the counter elec-
trode, and a plurality of partition walls including an insulating
material disposed in the common layer.
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ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2013-0065462, filed on Jun. 7, 2013, the
disclosure of which is hereby incorporated by reference
herein in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to an organic light-
emitting display apparatus and a method of manufacturing
the same, and more particularly, to an organic light-emitting
display apparatus capable of blocking a leakage current flow-
ing in a common layer and a method of manufacturing the
samie.

2. DISCUSSION OF THE RELATED ART

[0003] Organic light-emitting display apparatuses have
received much attention as advanced display devices due to,
for example, their wide viewing angle, fast response speed,
low power consumption, small weight, and low profile
design.

[0004] A light-emitting layer in an organic light-emitting
display apparatus emits light when a current flows between an
anode and a cathode connected to a thin film transistor (TFT).
Common layers for transporting and injecting electrons and
holes are included between the anode and the cathode in
addition to the light-emitting layer. The common layers are
formed in non-light-emitting regions in addition to light-
emitting regions.

SUMMARY OF THE INVENTION

[0005] Exemplary embodiments of the present invention
provide an organic light-emitting display apparatus that may
prevent generation of stains on a screen thereof by stopping a
leakage current from flowing in a common layer.

[0006] According to an exemplary embodiment of the
present invention, there is provided an organic light-emitting
display apparatus including: a substrate, a thin film transistor
disposed on the substrate and including an active layer, a gate
electrode, a source electrode and a drain electrode. The
organic light-emitting display apparatus further includes a
pixel electrode electrically connected to the source electrode
and the drain electrode, a counter electrode corresponding to
the pixel electrode, a light-emitting layer disposed in a plu-
rality of light-emitting regions between the pixel electrode
and the counter electrode, and a common layer disposed in the
light-emitting regions and non-light-emitting regions around
the light-emitting regions between the pixel electrode and the
counter electrode, and a plurality of partition walls including
an insulating material disposed in the common layer.

[0007] The partition wall may include one or more materi-
als selected from the group consisting of polyimide, polya-
mide, an acryl resin, benzocyclobutene, a phenol resin, SiO,,
SiN, AL,O;, CuO,, Tb,0,, Y,0;, Nb,Os, or Pr,0;.

[0008] The partition walls may be disposed in the non-
light-emitting region between the light-emitting regions.
[0009] The partition walls may be configured to block a
current from flowing in the common layer.
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[0010] The common layer may have a discontinuity at the
partition walls.
[0011] The common layer may include a hole injection

layer, a hole transport layer, an electron transport layer, and an
electron injection layer.

[0012] The common layer may include a hole injection
layer, a hole transport layer, an electron transport layer, and an
electron injection layer, which are sequentially disposed in a
direction from the pixel electrode toward the counter elec-
trode, and the light-emitting layer may be disposed between
the hole transport layer and the electron transport layer.
[0013] The organic light-emitting display apparatus may
further include a pixel-defining layer disposed in the non-
light-emitting region, and the partition walls may be disposed
on the pixel-defining layer.

[0014] According to an exemplary embodiment of the
present invention, there is provided a method of manufactur-
ing an organic light-emitting display apparatus. The method
includes forming a thin film transistor including an active
layer, a gate electrode, a source electrode and a drain elec-
trode on a substrate, forming a planarization layer on the thin
film transistor; forming a pixel electrode connected to the
source electrode and the drain electrode on the planarization
layer, forming a pixel-defining layer exposing a part of the
pixel electrode on the planarization layer, and forming a
common layer and a light-emitting layer. The light-emitting
layer is disposed in the light-emitting region and the common
layer including a plurality of partition walls therein is dis-
posedina plurality of non-light-emitting regions on the pixel-
defining layer. In addition, the method further includes form-
ing a counter electrode on substantially an entire surface of
the substrate.

[0015] The forming of the common layer and the light-
emitting layer may include forming a first common layer on
substantially the entire surface of the substrate, forming the
light-emitting layer in light-emitting regions on the first com-
mon layer, forming a second common layer on substantially
the entire surface of the substrate, and forming the partition
walls on the first common layer and the second common layer
corresponding to a portion of the non-light-emitting regions.
[0016] The forming of the partition walls may include
forming a plurality of slits in some areas by laser cutting, and
forming the partition walls including an insulating material in
the slits.

[0017] The forming of the common layer and the light-
emitting layer may include forming a first common layer
having a plurality of first slits in some areas of the non-light-
emitting regions by using a first mask, forming the light-
emitting layer in light-emitting regions on the first common
layer, forming a second common layer having a plurality of
second slits in the some areas by using a second mask, and
forming the partition walls including an insulating material in
the first slits and the second slits.

[0018] The partition wall may include at least one material
selected from the group consisting of polyimide, polyamide,
an acryl resin, benzocyclobutene, a phenol resin, SiO,, SiN_,
AlLO;, CuO,, Tb,0,, Y,0;, Nb,Os, and Pr,0;.

[0019] The first slits and the second slits may be connected
to each other.
[0020] The first common layer may include a hole injection

layer and a hole transport layer, and the second common layer
may include an electron transport layer and an electron injec-
tion layer.
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[0021] According to an exemplary embodiment of the
present invention, there is provided an organic light-emitting
display apparatus including: a plurality of light-emitting
regions and a plurality of non-light-emitting regions disposed
between the plurality of light-emitting regions. The light-
emitting regions may be configured to emit light when a
current flows from a pixel electrode to a counter electrode
through a common layer and a light-emitting layer, and the
common layer may include a plurality of partition walls that
are disposed in some areas of the non-light-emitting regions
and include an insulating material.

[0022] The partition wall may include at least one material
selected from the group consisting of polyimide, polyamide,
an acryl resin, benzocyclobutene, a phenol resin, SiO,, SiN_,
Al,O;, Cu0,, Tb,0,,Y,0;, Nb,Os, and Pr,0;.

[0023] The light-emitting layer may be disposed in the
light-emitting regions and the common layer may be disposed
in the light-emitting regions and the non-light-emitting
regions.

[0024] The partition walls may be configured to block a
current from flowing in the common layer.

[0025] The common layer may have a discontinuity at the
partition walls.
[0026] According to anexemplary embodiment, an organic

light-emitting display apparatus is provided. The organic
light-emitting display apparatus includes a plurality of light-
emitting regions disposed on a substrate. The light-emitting
regions include a red sub-pixel, a green sub-pixel and a blue
sub-pixel.

[0027] Theorganic light-emitting display apparatus further
includes a plurality of non-light-emitting regions disposed
between the red sub-pixel, the green sub-pixel and the blue
sub-pixel, a thin film transistor including an active layer dis-
posed on the substrate, a gate dielectric layer disposed on the
active layer, a gate electrode disposed on the gate dielectric
layer, a source electrode and a drain electrode, an interlayer
dielectric covering the gate electrode, in which the source
electrode and the drain electrode are disposed on the inter-
layer dielectric, a planarization layer disposed on the TFT and
the interlayer dielectric, a pixel electrode disposed on the
planarization layer and connected to the source electrode and
the drain electrode through a via hole in the planarization
layer, a pixel defining layer having a plurality of openings
therein and disposed on the planarization layer and on edge
portions of the pixel electrode, a common layer including a
hole injection layer, a hole transport layer, an electron trans-
port layer, and an electron injection layer disposed in the
openings in areas corresponding to the red sub-pixel, the
green sub-pixel and the blue sub-pixel of the light-emitting
regions and on surfaces of the pixel defining layer in areas
corresponding to the non-light-emitting regions, and a light
emitting layer disposed between the hole transport layer and
the electron transport layer in the areas corresponding to the
red sub-pixel, the green sub-pixel and the blue sub-pixel of
the light emitting regions. The light emitting layer is not
disposed in the non-light-emitting regions;

[0028] Inaddition, the organic light-emitting display appa-
ratus further includes a counter electrode disposed on the
common layer in the light-emitting regions and the non-light-
emitting regions and a plurality of partition walls including an
insulating material and disposed in the common layer in the
non-light-emitting regions between the red sub-pixel, the
green sub-pixel and the blue sub-pixel.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Exemplary embodiments of the present invention
can be understood in more detail from the following detailed
description taken in conjunction with the attached drawings
in which:

[0030] FIG. 1 is an overall plan view schematically illus-
trating an organic light-emitting display apparatus according
to an embodiment of the present invention;

[0031] FIG. 2 schematically illustrates a display unit of the
organic light-emitting display apparatus according to an
embodiment of the present invention,

[0032] FIG. 3 illustrates causes of the occurrence of stains
in a conventional organic light-emitting display apparatus;
[0033] FIG. 4 is a cross-sectional view illustrating a pixel
unit P of FIG. 2 in more detail;

[0034] FIGS.5A and 5B illustrate a part of a manufacturing
process of an organic light-emitting display apparatus
according to an embodiment of the present invention; and
[0035] FIGS. 6A and 6B illustrate a part of a manufacturing
process of an organic light-emitting display apparatus
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF THE INVENTION

[0036] In the following detailed description, reference is
made to the accompanying drawings that show, by way of
illustration, specific embodiments according to which the
claimed subject matter may be practiced. These embodiments
are described in sufficient detail to enable those skilled in the
art to practice the subject matter. It is to be understood that the
various embodiments, although different, are not necessarily
mutually exclusive. In the drawings, like reference numerals
refer to the same or similar elements throughout. Also, in the
drawings, the thickness of layers, films, panels, regions, etc.,
may be exaggerated for clarity.

[0037] As used herein, the term “and/or” includes any and
all combinations of one or more of the associated list items.
Also, as used herein, the singular forms, “a”, “an”, and “the”
are intended to include plural forms as well, unless the con-
text clearly indicates otherwise.

[0038] Hereinafter, exemplary embodiments of the present
invention will be described with reference to the accompany-
ing drawings.

[0039] FIG. 1 is an overall plan view schematically illus-
trating an organic light-emitting display apparatus according
to an embodiment of the present invention.

[0040] Referring to FIG. 1, a plurality of organic light-
emitting display apparatuses 10 according to an embodiment
of the present invention is included on a substrate 1. Each
organic light-emitting display apparatus 10 includes, for
example, a display unit 11 including a plurality of pixel units
P. FIG. 2 schematically illustrates the inside of the display
unit 11 of the organic light-emitting display apparatus 10
according to the present embodiment of the present invention.
[0041] More specifically, FIG. 2 is an enlarged plan view
illustrating portion IT of FIG. 1, and FIG. 3 is a cross-sectional
view taken along line III-I1I of FIG. 2.

[0042] Referring to FIG. 2, the touch screen organic light-
emitting display apparatus 10 according to the present
embodiment of the present invention includes, for example,
the plurality of pixel units P in the display unit 11.

[0043] As illustrated in FIG. 2, each pixel unit P is com-
posed of, for example, three sub-pixels, e.g., red sub-pixel
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(R), green sub-pixel (G) and blue sub-pixel (B) disposed in a
row. However, exemplary embodiments of the present inven-
tion are not limited thereto. That is, the type, size, and
arrangement of the sub-pixels R, G, and B constituting each
pixel unit P may be variously changed. Also, in the specifi-
cation, a region on the substrate 1 occupied by the sub-pixels
R, G, and B may be referred to as a “light-emitting region [.”.
[0044] Also, in the pixel unit P, non-light-emitting regions
NL are formed between the sub-pixels R, G, and B. The
non-light-emitting region NL is aregion of the pixel unit Pnot
including a light-emitting layer 35 to be described later, and
may be formed in a space between the sub-pixels R, G, and B.
The non-light-emitting regions NL between the sub-pixels R,
G and B separate the sub-pixels R, G and B, e.g., the light-
emitting regions L, to prevent the occurrence of light inter-
ference, and thus, a clear image may be displayed.

[0045] As illustrated in FIG. 2, the plurality of non-light-
emitting regions NL are formed between the pixel units P.
However, this is only an example of exemplary embodiments
of the present invention, and exemplary embodiments of the
present invention are not limited thereto. That is, the position
of each non-light-emitting region NI, may be variously
changed according to the arrangement of the light-emitting
layer 35 and a thin film transistor TFT, which will be later
described in FIG. 4, as long as the non-light-emitting region
NL is disposed between the pixel units P, and for example,
each non-light-emitting region NL. may be placed between
every two or three pixel units P.

[0046] In contrast, a conventional organic light-emitting
display apparatus has limitations in that a leakage current
may flow in a non-light-emitting region, thereby generating a
difference in the magnitude of current that is provided to each
of the sub-pixels R, G, and B. In a case where a current is
provided to a specific sub-pixel and is not provided to other
sub-pixels due to the leakage current, a difference in bright-
ness may occur, which may cause the generation of stains in
a black state (screen is off or in a standby mode).

[0047] FIG. 3 illustrates causes of the occurrence of stains
in a conventional organic light-emitting display apparatus.
[0048] FIG. 3 is a schematic illustration example of a con-
ventional organic light-emitting display apparatus, in which
some configurations are omitted for comparison with exem-
plary embodiments of the present invention. For example,
referring to FIG. 3, in the typical organic light-emitting dis-
play apparatus, an anode 52 is formed on a substrate 51, and
electrons and holes move to a cathode 57 through common
layers 54 and 56 and a light-emitting layer 55 formed on the
anode 52. A pixel-defining layer 53 is disposed on the anode
52. The common layers 54 and 56, the light-emitting layer 55
and the cathode 57 are disposed on a surface of the pixel-
defining layer 53 and in an opening in the pixel-defining layer
53. In this case, the light-emitting layer 55 emits light due to
the moving electrons and holes. In FIG. 3, when a region
including the light-emitting layer 55 is a light-emitting
region, a region not including the light-emitting layer 55 is a
non-light-emitting region.

[0049] In this case, a leakage current may be generated in
the common layers 54 and 56 that are also included in the
non-light-emitting regions. A microcurrent partially leaked
from the current flowing from the anode 52 to the cathode 57
may flow in the common layers 54 and 56 and concentrate on
a highly efficient organic light-emitting material included in
another pixel, and thus, light may be emitted. That is, in a case
where the microcurrent flowing in the common layers 54 and
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56 concentrates on the specific sub-pixels R, G, and B, stains
may occur in a black state of a display. Therefore, there may
be a need to prevent a leakage current from flowing in the
common layers 54 and 56 of the non-light-emitting regions
NL between the sub-pixels R, G, and B during the manufac-
turing of a panel.

[0050] FIG. 4isa cross-sectional view illustrating the pixel
unit P of FIG. 2 in more detail.

[0051] FIG. 4 illustrates an example of an active matrix
(AM)-type organic light-emitting display apparatus in which,
for example, three sub-pixels R, G and B are included on a
substrate 20. The sub-pixels R, G, and B illustrated in FIG. 4
include at least one TFT. However, a structure of the TFT of
exemplary embodiments of the present invention is not nec-
essarily limited to the structure illustrated in FIG. 4, and the
number and structure of the TFT may be variously changed.
The AM-type organic light-emitting display apparatus will be
described in detail below.

[0052] An insulating substrate of a transparent glass mate-
rial having, for example, silicon oxide (SiO,) as a main com-
ponent, a plastic substrate, or a quartz substrate may be used
as the substrate 20. Although not illustrated in FI1G. 4, a buffer
layer (not shown) formed of, for example, silicon oxide
(510,), silicon nitride (SiN_) and/or silicon oxynitride
(SiON) for the flatness of the substrate 20 and blocking the
penetration of impurity elements may be formed on a top
surface of the substrate 20. The substrate 20 may be, for
example, a low temperature polysilicon (LTPS) substrate, a
glass substrate, or a plastic substrate. Also, as mentioned
above, in an embodiment, the substrate 20 may be formed of
a transparent glass material having Si0, as a main compo-
nent. In an embodiment, the substrate 20 may be a flexible
substrate formed of a plastic material, such as, for example,
polyethyeleneterepthalate (PET), polyethyelenennapthalate
(PEN), polycarbonate (PC), polyallylate, polyetherimide
(PEI), polyethersulphone (PES), polyimide (PI), or the like, A
thin film transistor (TFT) is formed on the substrate 20. The
TFT includes, for example, a semiconductor active layer 21,
a gate dielectric layer 22 formed to cover the active layer 21,
agateelectrode 23 on the gate dielectric layer 22, and a source
electrode 25 and a drain electrode 26. The gate electrode 23 of
the TFT may include, for example, silver (Ag), magnesium
(Mg), aluminum (Al), platinum (Pt), palladium (Pd), gold
(Au), nickel (Ni), neodymium (Nd), iridium (Ir), chromium
(Cr), lithium (L), caleium (Ca), molybdenum (Mo), titanium
(Ti), tungsten (W), molybdenum tungsten (MoW), and alu-
minum (AD)/copper (Cu), copper (Cu), zinc (Zn), cobalt (Co),
manganese (Mn), iridium (Ir), rhodium (Rh), osmium (Os),
tantalum (Ta), or a compound of any of these.

[0053] The gate dielectric layer 22 is formed of, for
example, Si02, SiNx, silicon oxynitride (SiON), aluminum
oxide (AlOx), yttrium oxide (Y,05), hafnium oxide (HfOx),
zirconium oxide (ZrOx), aluminum nitride (AIN), aluminum
oxynitride (AINO), titanium oxide (TiOx), barium titanate
(BaTi03), lead titanate (PbTiO,), or a combination thereof,
An interlayer dielectric 24 is formed to cover the gate elec-
trode 23, and the source electrode 25 and the drain electrode
26 are formed on the interlayer dielectric 24. The source
electrode 25 and the drain electrode 26 are respectively con-
nected to a source region and a drain region of the active layer
21 through, for example, contact holes formed in the gate
dielectric layer 22 and the interlayer dielectric 24.

[0054] The source electrode 25 and the drain electrode 26
may include, for example, silver (Ag), magnesium (Mg),



US 2014/0361260 Al

aluminum (Al), platinum (Pt), palladium (Pd), gold (Au),
nickel (Ni), neodymium (Nd), iridium (Ir), chromium (Cr),
lithium (L1), calcium (Ca), molybdenum (Mo), titanium (Ti),
tungsten (W), molybdenum tungsten (MoW), and aluminum
(AT)/copper (Cu), copper (Cu), zinc (Zn), cobalt (Co), man-
ganese (Mn), iridium (Ir), rhodium (Rh), osmium (Os), tan-
talum (Ta), or a compound of any of these.

[0055] A pixel electrode 31 of the pixel unit P formed on a
planarization layer 27 is connected to the source/drain elec-
trodes 25 and 26 through a via hole. A pixel-defining layer 32
is formed to cover the pixel electrode 31. Predetermined
openings are formed, for example, in the pixel-defining layer
32. A common layer and a light-emitting layer 35 are then
formed, and a counter electrode 38 is deposited thereon. The
common layer 39 includes, forexample, a hole injection layer
33, a hole transport layer 34, an electron transport layer 36,
and an electron injection layer 37.

[0056] In this case, the pixel electrode 31 is used as, for
example, an anode, and the counter electrode 381s used as, for
example, a cathode. However, in an embodiment, the polari-
ties of the pixel electrode 31 and the counter electrode 38 may
be reversed. A low molecular weight organic layer or a poly-
mer organic layer may be used as, for example, the light-
emitting layer 35 and the common layer 39.

[0057] Referring to FIG. 4, it may be understood that the
light-emitting layer 35 is formed in areas corresponding to the
sub-pixels R, G, and B which are light-emitting regions [, and
the common layer 39 including the hole injection layer 33, the
hole transport layer 34, the electron transport layer 36, and the
electron injection layer 37 are formed irrespective of the
light-emitting regions L and the non-light-emitting regions
NL.

[0058] Also, as illustrated in FIG. 4, a thickness of the
light-emitting layer 35 is, for example, entirely uniform.
However, exemplary embodiments of the present invention
are not limited thereto. That is, the light-emitting layer 35
corresponding to each of the sub-pixels R, G, and B may have,
for example, different thicknesses suitable for a resonance
structure or may further include an auxiliary light-emitting
layer.

[0059] Referring to FIG. 4, it may be understood that par-
tition walls 40 are formed in the common layer 39 of the
non-light-emitting regions NL between the sub-pixels R, G
and B. The partition walls 40 may be formed, for example, in
aportion of the pixel-defining layer 32 by penetrating through
the common layer 39. As the partition walls 40 are for block-
ing the flow of a microcurrent in the common layer 39, the
partition walls 40 may be include, for example, an insulating
material. An organic insulating material or an inorganic insu-
lating material may be used as the insulating material. For
example, inan embodiment, SiO,, SiN_, and/or SiON, may be
used as the insulating material for the partition walls 40. In the
present embodiment of FIG. 4, the partition walls 40 extend,
for example, to a region of the pixel-defining layer 32. How-
ever, in an embodiment of the present invention, the partition
walls 40 may alternatively be formed as, for example, an
interface between the common layer 39 and the pixel-defining
layer 32.

[0060] In acase where the insulating partition walls 40 are
formed in regions of the common layer 39, the leakage of
current, which flows from the pixel electrode 31 to the counter
electrode 38, through the common layer 39 may be prevented.
Therefore, the occurrence of a difference in brightness with
respect to other sub-pixels R, G, or B due to the leakage
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current may be prevented too, and stains may also be stopped
from occurring in a black state of the display.

[0061] The following FIGS. 5 and 6 respectively describe a
process of forming partition walls 40 according to an embodi-
ment of the present invention.

[0062] FIGS.5A and 5B illustrate a part of a manufacturing
process of an organic light-emitting display apparatus
according to an embodiment of the present invention.
[0063] The organic light-emitting display apparatus illus-
trated in FIG. 5A is in a state in which stacking of an electron
injection layer 37 is completed, and detailed process draw-
ings will be replaced by a brief description of processes
carried out before the completion of stacking of the electron
injection layer 37.

[0064] First, referring to FIG. 5A, an active layer 21 having
a predetermined pattern is formed on a substrate 20.

[0065] The active layer 21 may be formed of, for example,
an inorganic semiconductor, such as amorphous silicon or
polysilicon, or an organic semiconductor. However, exem-
plary embodiments of the present invention are not limited
thereto. The active layer 21 may be formed of, for example, an
oxide semiconductor. For example, an (In,0,),(Ga,0,),
(Zn0),. (G—I—Z—O0) layer (where a, b, and ¢ are real num-
bers respectively satisfying conditions of a=0, b=0, and c=0)
may be used as the oxide semiconductor. In a case where the
active layer 21 is formed of an oxide semiconductor, a doping
process, which will be later described, may be omitted.
[0066] A gate dielectric layer 22 is formed on the patterned
active layer 21. The gate dielectric layer 22 may be formed by,
for example, deposition of an inorganic insulating layer, such
as a SIN,, Si0, and/or a SiON layer, using a method, such as
a plasma enhanced chemical vapor deposition (PECVD)
method, an atmospheric pressure chemical vapor deposition
(APCVD) method, and a low pressure chemical vapor depo-
sition (LPCVD) method.

[0067] Also, a gate electrode 23 of a TFT is formed on the
gate dielectric layer 22. The gate electrode 23 ofthe TFT may
include, for example, silver (Ag), magnesium (Mg), alumi-
num (Al), platinum (Pt), palladium (Pd), gold (Au), nickel
(Ni), neodymium (Nd), iridium (Ir), chromium (Cr), lithium
(L1), calcium (Ca), molybdenum (Mo), titanium (T1), tung-
sten (W), molybdenum tungsten (Mo W), and aluminum (AI)/
copper (Cu), copper (Cu), zinc (Zn), cobalt (Co), manganese
(Mn), iridium (Ir), rhodium (Rh), osmium (Os), tantalum
(Ta), or a compound of any of these. For example, the gate
electrode 23 corresponds to the center of the active layer 21,
and when the active layer 21 is doped with an n-type or p-type
impurity by using the gate electrode 23 as a mask, a channel
region is formed in an area of the active layer 21 covered with
the gate electrode 23 and source/drain regions are formed at
edges of the active layer 21 that are not covered with the gate
electrode 23.

[0068] Next, an interlayer dielectric 24 including openings
formed through, for example, a mask process is disposed on
the gate electrode 23 and the gate dielectric layer 22.

[0069] The interlayer dielectric 24 may be formed by, for
example, spin coating one or more organic insulating mate-
rials selected from the group consisting of polyimide, polya-
mide, an acryl resin, benzocyclobutene, or a phenol resin. The
interlayer dielectric 24 is formed to be, for example, thicker
than the above-described gate dielectric layer 22, and thus,
the interlayer dielectric 24 may function as an insulating layer
between the gate electrode 23 and source/drain electrodes 25
and 26 of The TFT. For example, the interlayer dielectric 24
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may be formed of an inorganic material, such as the above-
described gate dielectric layer 22, as well as the organic
insulating materials, and the interlayer dielectric 24 may also
be formed by alternatingly stacking an organic insulating
material and an inorganic insulating material.

[0070] The interlayer dielectric 24 may include openings
that expose some areas of the active layer 21 of the TFT to
allow the source/drain electrodes 25 and 26 to be in contact
with the active layer 21.

[0071] Subsequently, the source/drain electrodes 25 and 26
of the TFT are formed on the interlayer dielectric 24. A
conductive layer is deposited on an entire surface of the
substrate 20, and the source/drain electrodes 25 and 26 of the
TFT are then formed by patterning the conductive layer. The
conductive layer may be formed of a material selected from
the conductive material constituting the gate electrode 23. For
example, in an embodiment, the conductive layer may be
formed of a Mo/Al/Mo material. The source/drain electrodes
25 and 26 may be connected to some areas of the active layer
21 through the openings formed in the interlayer dielectric 24.

[0072] Next, a planarization layer 27 is formed on the
source/drain electrodes 25 and 26. The planarization layer 27
may be formed of, for example, an insulating material, and
may include an opening for a pixel electrode 31 to be in
contact with one of the source/drain electrodes 25 and 26. For
example, an inorganic layer and/or an organic layer may be
used as the planarization layer 27. The inorganic layer may
include, for example, silicon oxide (SiO,), silicon nitride
(SiN, ), silicon oxynitride (SiON), aluminum oxide (Al,O;),
titanium oxide (TiO,), tantalum oxide (Ta,O,), hafnium
oxide (HfQ,), zirconium oxide (ZrOQ2), barium strontium
titanate (BST), or lead zirconium titanate (PZT) or a combi-
nation thereof. The organic insulating layer may include, for
example, a general-purpose polymer (e.g., polymethyl meth-
acrylate (PMMA), polystyrene (PS)), a phenol group-con-
taining polymer derivative, an acrylic polymer, an imide-
based polymer, an arylether-based polymer, an amide-based
polymer, a fluorinated polymer, a p-xylene-based polymer, a
vinylalcohol-based polymer, and a blend thereof. Also, in an
embodiment, the planarization layer 27 may be formed of, for
example, acomposite stack of inorganic insulating layers and
organic insulating layers.

[0073] As described above, in the present embodiment, a
top gate type TFT is disclosed. However, it will be readily
understood by those skilled in the art that exemplary embodi-
ments of the present invention are not limited to a shape or
number of the TFT disclosed in FIG. 5A and may include
various types of TFTs.

[0074] Next, the pixel electrode 31 is formed on the pla-
narization layer 27 and the pixel electrode 31 may be con-
nected to the source electrode 25 or the drain electrode 26
through a via hole. Also, a counter electrode 38 to be
described later may be included as an electrode facing the
pixel electrode 31. In an embodiment of the present invention,
the pixel electrode 31 may function as, for example, an anode
and the counter electrode 38 may function as, for example, a
cathode.

[0075] As in the present embodiment, in a case where the
organic light-emitting display apparatus is a top emission
type in which light is emitted in a direction opposite the
substrate, the pixel electrode 31 is included as an electrode
that may be light reflective and the counter electrode 38 is
included as an electrode that may be light transparent.
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[0076] That is, the pixel electrode 31 may be included as,
for example, a reflective electrode in which a reflective layer
is formed of silver (Ag), magnesium (Mg), aluminum (Al),
platinum (Pt), palladium (Pd), gold (Au), nickel (Ni), neody-
mium (Nd), iridium (Ir), chromium (Cr), or a compound
thereof, and indium tin oxide (ITO), indium zinc oxide (IZO),
zinc oxide (ZnO) or indium oxide (In,0,) may then be
formed on the reflective layer.

[0077] The counter electrode 38 may be included as, for
example, a transparent electrode. In a case where the counter
electrode 38 is used as a cathode, alow work function metal,
such as, for example, lithium (Li), calcium (Ca), lithium
fluoride (LiF)/calcium (Ca), lithium fluoride (LiF)/alu-
minium (Al), aluminium (Al), silver (Ag), magnesium (Mg),
or a compound thereof, is deposited to face a light-emitting
layer 35, and an auxiliary electrode layer or a bus electrode
line may then be formed of a material for forming a transpar-
ent electrode, such as, for example, ITO, 170, ZnO, or In,0,,
thereon.

[0078] In addition, the pixel electrode 31 may further
include, for example, a reflective layer formed of Ag, Mg, Al,
Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, ytterbium (YD), or Ca. In this
case, the counter electrode 38 may include, for example, a
transparent metal oxide, such as ITO, 170, ZnO, or In,0;, so
as to be light transparent, and may also be formed as a thin
film by using, for example, ametal, such as Ag, Mg, Al, Pt, Pd,
Au, Ni, Nd, Ir, Cr, Li, or Ca.

[0079] A pixel-defining layer 32 may be formed on the
pixel electrode 31, and the pixel-defining layer 32 may be
formed by, for example, spin coating one or more organic
insulating materials or may be formed of an inorganic insu-
lating material. Also, the pixel-defining layer 32 may be
formed, for example, in a multilayer structure in which an
organic insulating material and an inorganic insulating mate-
rial are alternatingly stacked. The pixel-defining layer 32 may
define a pixel by, for example, forming an opening to allow a
center portion of an electrode representing the pixel to be
exposed.

[0080] Alight-emitting layer 35 and acommon layer 39 are
formed, for example, between the pixel electrode 31 and the
counter electrode 38. The common layer 39 includes, for
example, a hole injection layer 33, a hole transport layer 34,
an electron transport layer 36, and an electron injection layer
37. Inother words, the light-emitting layer 35 is formed on the
hole injection layer 33 and the hole transport layer 34, and the
electron transport layer 36 and the electron injection layer 37
are formed on the light-emitting layer 35. That is, the light-
emitting layer 35 is formed between the hole transport layer
34 and the electron transport layer 36 of the common layer 39.

[0081] According to an embodiment of the present inven-
tion, slits 41 are formed, for example, in the non-light-emit-
ting regions NL ofthe common layer 39 and partition walls 40
are then formed in the slits 41. The partition walls 40 accord-
ing to the present embodiment of the present invention may
block the leakage current from flowing in the common layer
39, and thus, the partition walls 40 may prevent the occur-
rence of stains even when a screen is in a black state.

[0082] Forexample, the hole injection layer 33 and the hole
transport layer 34 are deposited on the patterned pixel-defin-
ing layer 32. The hole injection layer 33 and the hole transport
layer 34 are completely deposited on the substrate 20 irre-
spective of the light-emitting regions L and the non-light-
emitting regions NL.
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[0083] Next, the light-emitting layer 35 is deposited on the
hole transport layer 34 and then patterned to allow the light-
emitting layer 35 only to remain in the light-emitting regions
L. Then, the electron transport layer 36 and the electron
injection layer 37 are completely deposited on the light-emit-
ting regions L.

[0084] As described above, alow molecular weight organic
layer or a polymer organic layer may be used as the light-
emitting layer 35 and the common layer 39. In a case where a
low molecular weight organic layer is used, the common layer
39 may be formed by, for example, stacking the hole injection
layer (HIL) 33, the hole transport layer (HIL) 34, the emis-
sion layer (EML) 35, the electron transport layer (ETL) 36,
and the electron injection layer (EIL) 37 in a single or com-
posite structure.

[0085] An amine derivative having strong fluorescence
such as, for example, a triphenyldiamine derivative, a styry-
lamine derivative, and an amine derivative having an aromatic
fused ring, may be used as the HIL, 33 and the HTL 34 of the
common layer 39. For example, a quinoline derivative, such
as tris(8-quinolinolato) aluminum (Alg3), a phenylan-
thracene derivative, and a tetraarylethene derivative may be
used as the ETL 36 of the common layer 39. The EIL 37 may
be formed of, for example, barium (Ba) or Ca.

[0086] Various organic materials usable as the light-emit-
ting layer 35 may include, for example, copper phthalocya-
nine (CuPc), N,N'-di(naphthalene-1-y1)-N,N'-diphenyl-ben-
zidine (NPB), or Alq3. The above-described low molecular
weight organic layers are formed by, for example, vacuum
deposition.

[0087] Exemplary embodiments of the present invention
are not limited to only the case where a low molecular weight
organic layer is used as the common layer 39 and the light-
emitting layer 35. That is, in a case where a polymer organic
layer is used, the common layer 39 may be composed of, for
example, a HTL 34 and the light-emitting layer 35 may be
included as an EML. For example, poly(ethylenediox-
ythiophene) (PEDOT) may be used as the HTL, and a poly-
mer organic material, such as poly(phenylenevinylenes)
(PPVs) and polyfluorenes, may be used as the EML. The HTL
34 and the EML 35 may be formed by, for example, screen
printing, inkjet printing, or laser induced thermal imaging
(LITT).

[0088] Also, as illustrated in FIG. 5A, a thickness of the
light-emitting layer 35 is, for example, entirely uniform.
However, exemplary embodiments of the present invention
are not limited thereto. That is, the light-emitting layer 35 in
each of the sub-pixels R, G, and B may have, for example,
different thicknesses suitable for a resonance structure or may
further include an auxiliary light-emitting layer.

[0089] According to the present embodiment of the present
invention, it is exemplified in FIG. 5A that, for example, the
HIL 33, the HTL 34, the light-emitting layer 35, the ETL 36,
and the EIL 37 are sequentially formed on the pixel-defining
layer 32, and the slits 41 are then formed by irradiating
regions between the sub-pixels R, G and B with a laser beam.
[0090] In this case, the slits 41 may be formed by, for
example, laser cutting using a laser irradiation apparatus 70
and a laser mask 71. The laser mask 71 is used to allow only
specific areas between the sub-pixels R, G, and B to be cut
with alaser beam emitted from the laser irradiation apparatus
70. As illustrated in FIG. 5A, a portion of the common layer
39 between the sub-pixels R, G and B is cut with a laser beam
emitted from the laser irradiation apparatus 70. As the current
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flowing in the common layer 39 may be blocked by the slits
41, the occurrence of leakage current may be prevented.
[0091] The slits 41 are formed, for example, across the
common layer 39 in a perpendicular direction and one end of
the slits 41 may extend to the pixel electrode 32. Also, differ-
ent from FIG. 5A, the slits 41 may be included, for example,
with the common layer 39. The slits 41 according to the
present embodiment of the present invention are filled with
partition walls 40 as described later and may block a leakage
current from flowing in the common layer 39. Thus, the
occurrence of stains may be prevented even in the case where
the screen is in a black state.

[0092] FIG. 5B illustrates that the partition walls 40 are
formed by forming an insulator in the slits 41 according to the
present embodiment of the present invention.

[0093] As illustrated in FIG. 5B, the partition walls 40 are
formed by, for example, inserting the insulator in the slits 41
because, in a case where the counter electrode 38 is formed
after the slits 41 have been formed, a conductive material
constituting the counter electrode 38 is introduced into the
slits 41, and thus, the conductive material may act as a con-
ductor. Therefore, to prevent this, the partition walls 40
including an insulating material that may fill the slits 41 are
formed.

[0094] The partition walls 40 may include, for example, an
insulating material for blocking the flow of the leakage cur-
rent. For example, an organic or inorganic insulating material
may be used as the insulating material constituting the parti-
tion walls 40. For example, the insulating material constitut-
ing the partition walls 40 may include one or more organic
insulating materials selected from the group consisting of
polyimide, polyamide, an acryl resin, benzocyclobutene, or a
phenol resin. Also, the insulating material constituting the
partition walls 40 may include, for example, an inorganic
insulating material selected from the group consisting of
Si0,, SiN,, Al,O,, copper oxide (Cu, terbium (Tb,0,),
ytrium  (Y,0;), niobium (Nb,Os), or praseodymium
(Pr,0;).

[0095] The partition walls 40 are formed as illustrated in
FIG. 5B, and a counter electrode 38 is then formed as illus-
trated in FIG. 4. The counter electrode 38 may be formed as,
for example, a common electrode by being deposited on an
entire surface of the substrate 20. In a case where the counter
electrode 38 is formed, as the partition walls 40 are formed in
the slits 41, the material constituting the counter electrode 38
is not introduced into the slits 41.

[0096] FIGS. 6A and 6B illustrate a part of a manufacturing
process of an organic light-emitting display apparatus
according to an embodiment of the present invention.
[0097] According to the present embodiment with refer-
ence to FIGS. 6A and 6B, when a common layer 39 is depos-
ited, a mask is used to form slits 42a, 425 between the sub-
pixels R, G and B.

[0098] Thatis, in the manufacturing process of FIG. 5A, the
common layer 39 is completely deposited and the slits 41 are
then formed by laser cutting using the laser irradiation appa-
ratus 70. In contrast, in the present embodiment of FIG. 6A,
slits 42a and 425 are formed by, for example, using a mask
from the time when the common layer 39 is formed.

[0099] For example, as illustrated in FIG. 6 A, when a hole
injection layer 33 and a hole transport layer 34 are formed, a
first mask 72 is used to form the hole injection layer 33 and the
hole transport layer 34 on an entire surface of a substrate 20
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except first slit 42a. The first mask 72 is set to allow the first
slit 42a to be disposed in the non-light-emitting regions NL.
[0100] Next, a light-emitting layer 35 is patterned on the
substrate 20. As described above, the light-emitting layer 35
is patterned in areas of the sub-pixels R, G, and B of the
light-emitting regions of exemplary embodiments of the
present invention.

[0101] Thereafter, for example, as illustrated in FIG. 6B, a
second mask 73 is used to form an electron transport layer 36
and an electron injection layer 37 on entire surfaces of the
light-emitting layer 35 and the hole transport layer 34 except
second slits 425. In this case, the second slit 425 is connected
to the first slit 42a to form the slit penetrating through the
common layer 39. Also, a mask that is, for example, the same
as the first mask 72 may be used as the second mask 73.
Microcurrent may not flow in the common layer 39 due to the
first and second slits 42a and 425 formed in FIGS. 6 A and 6B.
[0102] The first and second slits 42« and 425 are formed as
illustrated in FIGS. 6 A and 6B, partition walls 40 are formed
in the first and second slits 42« and 425 as illustrated in FIG.
5B, and a counter electrode 38 is formed thereon. As the first
and second slits 424 and 425 formed in processes illustrated
in FIGS. 6A and 6B are only included within the common
layer 39, one end of the partition wall 40 formed after the
process of FIG. 6B, different from that illustrated in FIG. 5B,
may be formed at an interface of the common layer 39 and a
pixel-defining layer 32.

[0103] According to the present embodiment of FIGS. 6A
and 6B, the first and second slits 42a and 426 may be formed
in the common layer 39 without using the separate laser
irradiation apparatus 70.

[0104] According to exemplary embodiments of the
present invention, as partition walls for blocking the flow of a
leakage current are formed in a common layer, an organic
light-emitting display apparatus in which current sharing
between pixels does not occur may be provided.

[0105] Having described exemplary embodiments of the
present invention, it is further noted that it is readily apparent
to those of ordinary skill in the art that various modifications
may be made without departing from the spirit and scope of
the invention which is defined by the metes and bounds of the
appended claims.

What is claimed is:

1. An organic light-emitting display apparatus comprising:

a substrate;

a thin film transistor disposed on the substrate and includ-
ing an active layer, a gate electrode, a source electrode
and a drain electrode;

a pixel electrode electrically connected to the source elec-
trode and the drain electrode;

a counter electrode corresponding to the pixel electrode;

a light-emitting layer disposed in a plurality of light-emit-
ting regions between the pixel electrode and the counter
electrode;

acommon layer disposed in the light-emitting regions and
in a plurality of non-light-emitting regions around the
light-emitting regions between the pixel electrode and
the counter electrode; and

a plurality of partition walls including an insulating mate-
rial disposed in the common layer.

2. The organic light-emitting display apparatus of claim 1,
wherein the partition walls comprise at least one material
selected from the group consisting of polyimide, polyamide,
an acryl resin, benzocyclobutene, a phenol resin, silicon
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oxide (SiO,), silicon nitride (SiN,.), aluminium oxide
(ALLO;,), copper oxide (CuO,), terbium (Tb,0,), yttrium
(Y,0;), niobium (Nb,Q,), and praseodymium (Pr,O,).

3. The organic light-emitting display apparatus of claim 1,
wherein the partition walls are disposed in the non-light-
emitting regions between the light-emitting regions.

4. The organic light-emitting display apparatus of claim 1,
wherein the partition walls are configured to block a current
from flowing in the common layer.

5. The organic light-emitting display apparatus of claim 1,
wherein the common layer has a discontinuity at the partition
walls.

6. The organic light-emitting display apparatus of claim 1,
wherein the common layer comprises a hole injection layer, a
hole transport layer, an electron transport layer, and an elec-
tron injection layer.

7. The organic light-emitting display apparatus of claim 1,
wherein the common layer comprises a hole injection layer, a
hole transport layer, an electron transport layer, and an elec-
tron injection layer, which are sequentially disposed in a
direction from the pixel electrode toward the counter elec-
trode, and wherein the light-emitting layer is disposed
between the hole transport layer and the electron transport
layer.

8. The organic light-emitting display apparatus of claim 3,
further comprising a pixel-defining layer disposed in the non-
light-emitting region,

wherein the partition walls are disposed on the pixel-de-

fining layer.

9. A method of manufacturing an organic light-emitting
display apparatus, the method comprising:

forming a thin film transistor including an active layer, a

gate electrode, a source electrode and a drain electrode
on a substrate;

forming a planarization layer on the thin film transistor;

forming a pixel electrode connected to the source electrode

and the drain electrode on the planarization layer;
forming a pixel-defining layer exposing a part of the pixel
electrode on the planarization layer;

forming a common layer and a light-emitting layer,

wherein the light-emitting layer is disposed in a light-
emitting region and the common layer including a plu-
rality of partition walls therein is disposed in a plurality
of non-light-emitting regions on the pixel-defining
layer; and

forming a counter electrode on substantially an entire sur-

face of the substrate.

10. The method of claim 9, wherein the forming of the
common layer and the light-emitting layer comprises:

forming a first common layer on substantially the entire

surface of the substrate;

forming the light-emitting layer in light-emitting regions

on the first common layer;

forming a second common layer on substantially the entire

surface of the substrate; and

forming the partition walls on the first common layer and

the second common layer corresponding to a portion of
the non-light-emitting regions.

11. The method of claim 10, wherein the forming of the
partition walls comprises:

forming a plurality of slits in some areas by laser cutting;

and

forming the partition walls including an insulating material

in the slits.
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12. The method of claim 9, wherein the forming of the
common layer and the light-emitting layer comprises:

forming a first common layer having first slits in some

areas of the non-light-emitting regions by using a first
mask;

forming the light-emitting layer in light-emitting regions

on the first common layer;

forming a second common layer having second slits in the

some areas by using a second mask; and

forming the plurality of partition walls including an insu-

lating material in the first slits and the second slits.

13. The method of claim 9, wherein the partition walls
comprise at least one material selected from the group con-
sisting of polyimide, polyamide, an acryl resin, benzocy-
clobutene, a phenol resin, silicon oxide (Si0,), silicon nitride
(SiN, ), aluminium oxide (Al,O;), copper oxide (CuO,), tet-
bium (Th,0,), yttrium (Y,0,), niobium (Nb,Os), and
praseodymium (Pr,O;).

14. The method of claim 12, wherein the first slits and the
second slits are connected to each other.

15. The method of claim 10, wherein the first common
layer comprises a hole injection layer and a hole transport
layer, and the second common layer comprises an electron
transport layer and an electron injection layer.

16. An organic light-emitting display apparatus compris-
ing:
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a plurality of light-emitting regions; and

a plurality of non-light-emitting regions disposed between

the plurality of light-emitting regions,

wherein the light-emitting regions are configured to emit

light when a current flows from a pixel electrode to a
counter electrode through a common layer and a light-
emitting layer, and the common layer comprises a plu-
rality of partition walls that are disposed in some areas of
the non-light-emitting regions and include an insulating
material.

17. The organic light-emitting display apparatus of claim
16, wherein the partition walls comprise at least one material
selected from the group consisting of polyimide, polyamide,
an acryl resin, benzocyclobutene, a phenol resin, silicon
oxide (SiO,), silicon nitride (SiN,), aluminium oxide
(ALO,), copper oxide (CuO,), terbium (Tb,0,), yitrium
(Y,0;), niobium (Nb,O,), and praseodymium (Pr,O,).

18. The organic light-emitting display apparatus of claim
16, wherein the light-emitting layer is disposed in the light-
emitting regions and the common layer is disposed in the
light-emitting regions and the non-light-emitting regions.

19. The organic light-emitting display apparatus of claim
16, wherein the partition walls are configured to block a
current from flowing in the common layer.

20. The organic light-emitting display apparatus of claim
16, wherein the common layer has a discontinuity at the
partition walls.
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