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(57) ABSTRACT

An Organic Light Emitting Display (OLED) and its method
of fabrication, is capable of omitting a process of patterning a
second pixel electrode by forming a first pixel electrode,
forming a pixel-defining layer including an opening on the
first pixel electrode, and forming the second pixel electrode
and a third pixel electrode in the opening using a shadow
mask as a mask. The OLED includes: a substrate; a first pixel
electrode disposed on the substrate; a pixel-defining layer
having an opening exposing a portion of the first pixel elec-
trode; a second pixel electrode disposed on the first pixel
electrode exposed by the opening of the pixel-defining layer
and disposed in the opening of the pixel-defining layer; a third
pixel electrode disposed on the second pixel electrode and
disposed in the opening of the pixel-defining layer; an organic
layer disposed on the third pixel electrode and including an

HOIL 51/00 (2006.01) emission layer; and an opposite electrode disposed on the
HOIL 51/40 (2006.01) organic layer.
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ORGANIC LIGHT EMITTING DISPLAY
(OLED) AND ITS METHOD OF
FABRICATION

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
US.C.§119 from an application for ORGANIC LIGHT
EMITTING DISPLAY DEVICE AND METHOD OF FAB-
RICATING THE SAME earlier filed in the Korean Intellec-
tual Property Office on 30 Nov. 2006 and there duly assigned
Serial No. 2006-119898.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an Organic Light
Emitting Display (OLED) and its method of fabrication, and
more particularly, the present invention relates to an OLED
and its method of fabrication, capable of omitting a process of
patterning a second pixel electrode by forming a first pixel
electrode, forming a pixel-defining layer including an open-
ing on the first pixel electrode, and forming the second pixel
electrode and a third pixel electrode in the opening using a
shadow mask as a mask.

[0004] 2. Description of the Related Art

[0005] In general, an organic light emitting diode has a
structure in which an organic thin layer is disposed between a
first electrode (an anode) which is a transparent electrode
formed of ITO and a second electrode (a cathode) formed of
a metal having a low work function, such as Ca, Li, Al, and so
on. When a forward voltage is supplied to the organic light
emitting diode, a hole and an electron are injected into the
organic layer, the hole and electron injected into the organic
thin layer are re-combined with each other to generate an
exciton, and the exciton transitions from an excited state to a
ground state to thereby emit light.

[0006] The firstelectrode is formed as a reflective electrode
for reflecting light, and the second is formed as a transmissive
electrode for transmitting light, thereby forming an organic
light emitting diode capable of emitting light emitted from the
organic thin layer in a direction of the second electrode.
[0007] FIG.1is across-sectional view showing a method of
fabricating an OLED.

[0008] Referring to FIG. 1, a buffer layer 110 is formed on
a substrate 100, a semiconductor layer composed of source
and drain regions 120a and 1205 and a channel region 121 is
formed on the buffer layer 110, a gate electrode 131 is formed
ona gate insulating layer 130, and source and drain electrodes
150a and 1505 are formed on an interlayer insulating layer
and electrically connected to the source and drain regions
120a and 1205 through contact holes.

[0009] An organic light emitting diode is formed on the
substrate 100. The organic light emitting diode includes: a
first electrode 180 acting as an anode electrically connected to
the drain electrode 1504 through a via-hole and formed on a
passivation layer 160 and a planarization layer 170 which are
formed over a thin film transistor; an organic layer 191
formed on the first electrode 180 exposed through an opening
in a pixel-defining layer 190; and a second electrode 192
formed on the organic layer 191.

[0010] The first electrode 180 is formed of an Indium Tin
Oxide (ITO) layer 1804, an Ag layer 18054 is formed on the
ITO layer 1804, and an ITO layer 180c¢ is formed on the Ag
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layer 1804. Then, a photoresist pattern is formed on the ITO
layer 180c, and the first electrode layer having a deposited
structure of the ITO layer/Ag layer/ITO layer is etched using
the photoresist pattern as a mask, thereby forming the first
electrode 180 having a deposited structure of the ITO layer/
Ag layer/ITO layer. Then, the photoresist pattern is removed
using a stripping solution, and the substrate having the first
electrode is cleaned.

[0011] In this process, the etching process may be a wet
etching or dry etching process. In the case of the wet etching,
an acidic solution, such as H3PO4, CH3COOH, HNO3,
H2S04, and so on, or a mixture thereof'is supplied or injected
onto a region to be etched to obtain a desired pattern. A strong
basic solution is needed in a cleaning or stripping process
after the etching.

[0012] However, since the strong acidic or basic chemicals
used in the etching, cleaning and stripping processes are in
direct contact with the ITO layer 180a and the Ag layer 1805
used as the pixel electrode 180, a metal oxide layer is formed
due to oxidation of Ag at an interface between the ITO layer
1804 and the Ag layer 1805, and thus adhesion between the
lower ITO layer and the Ag layer may be weakened to cause
the Ag layer to be peeled-off from the lower ITO layer during
the process.

SUMMARY OF THE INVENTION

[0013] The present invention provides an Organic Light
Emitting Display (OLED) and its method of fabrication,
capable of omitting a process of patterning a second pixel
electrode so as not to generate a metal oxide layer, which may
be formed between a first pixel electrode and the second pixel
electrode due to oxidation of the second pixel electrode, and
preventing adhesion between the first and second pixel elec-
trodes from being weakened due to the metal oxide layer to
thereby prevent peeling-off thereof.

[0014] According to one aspect of the present invention, an
Organic Light Emitting Display (OLED) is provided includ-
ing: a substrate; a first pixel electrode arranged on the sub-
strate; a pixel-defining layer having an opening exposing a
portion of the first pixel electrode; a second pixel electrode
arranged on the first pixel electrode exposed by the opening of
the pixel-defining layer and arranged in the opening of the
pixel-defining layer; a third pixel electrode arranged on the
second pixel electrode and arranged in the opening of the
pixel-defining layer; an organic layer arranged on the third
pixel electrode and including an emission layer; and an oppo-
site electrode arranged on the organic layer.

[0015] The first pixel electrode preferably includes a mate-
rial selected from a group consisting of Indium Tin Oxide
(Ito), Indium Zinc Oxide (IZO), Tin Oxide (TO), and Zinc
Oxide (ZnO).

[0016] The second pixel electrode preferably includes a
material selected from a group consisting of Al, an Al alloy,
Ag, and an Ag alloy.

[0017] Thethird pixel electrode preferably includes a mate-
rial selected from a group consisting of Indium Tin Oxide
(ITO), Indium Zinc Oxide (I1Z0), Tin Oxide (TO), and Zinc
Oxide (Zn0O).

[0018] The first pixel electrode preferably has a thickness
in a range of 50-100 A.

[0019] The second pixel electrode preferably has a thick-
ness in a range of 900-2000 A.

[0020] The third pixel electrode preferably has a thickness
in a range of 50-100 A.
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[0021] The pixel-defining layer preferably includes a mate-
rial selected from a group consisting of benzocyclobutene
(BCB), acryl-based photoresist, phenol-based photoresist,
and polyimide-based photoresist.

[0022] According to another aspect of the present inven-
tion, an Organic Light Emitting Display (OLED) is provided
including: a substrate; a thin film transistor including a semi-
conductor layer having source and drain regions arranged on
the substrate, and source and drain electrodes electrically
connected to the semiconductor layer; a first pixel electrode
connected to one of the source and drain electrodes; a pixel-
defining layer having an opening exposing a portion of the
first pixel electrode; a second pixel electrode arranged on the
first pixel electrode exposed by the opening of the pixel-
defining layer and arranged in the opening of the pixel-defin-
ing layer; a third pixel electrode arranged on the second pixel
electrode and arranged in the opening of the pixel-defining
layer; an organic layer arranged on the third pixel electrode
and including an emission layer; and an opposite electrode
arranged on the organic layer.

[0023] The first pixel electrode preferably includes a mate-
rial selected from a group consisting of Indium Tin Oxide
(ITO), Indium Zinc Oxide (IZO), Tin Oxide (TO), and Zinc
Oxide (Zn0O).

[0024] The second pixel electrode preferably includes a
material selected from a group consisting of Al, an Al alloy,
Ag, and an Ag alloy.

[0025] Thethird pixel electrode preferably includes a mate-
rial selected from a group consisting of Indium Tin Oxide
(ITO), Indium Zinc Oxide (IZO), Tin Oxide (TO), and Zinc
Oxide (ZnO).

[0026] The pixel-defining layer preferably includes a mate-
rial selected from a group consisting of benzocyclobutene
(BCB), acryl-based photoresist, phenol-based photoresist,
and polyimide-based photoresist.

[0027] According to still another aspect of the present
invention, a method of fabricating an Organic Light Emitting
Display (OLED) is provided including: forming a thin film
transistor including a semiconductor layer, a gate electrode,
and source and drain electrodes on a substrate; forming a
passivation layer on an entire surface of the substrate includ-
ing the thin film transistor; etching the passivation layer to
form a contact hole exposing one of the source and drain
electrodes; forming a first pixel electrode arranged on the
passivation layer and connected to one of the source and drain
electrodes through the contact hole; forming a pixel-defining
layer on the first pixel electrode, the pixel-defining layer
having an opening exposing a portion of the first pixel elec-
trode; forming a second pixel electrode arranged on the first
pixel electrode exposed by the opening of the pixel-defining
layer, the second pixel electrode arranged in the opening of
the pixel-defining layer; and forming a third pixel electrode
arranged on the second pixel electrode, the third pixel elec-
trode arranged in the opening of the pixel-defining layer.
[0028] The second pixel electrode and the third pixel elec-
trode are preferably formed in the opening of the pixel-defin-
ing layer using a shadow mask.

[0029] The shadow mask used to form the second pixel
electrode and the third pixel electrode is preferably the same
mask used to form the opening of the pixel-defining layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] A more complete appreciation of the present inven-
tion and many of the attendant advantages thereof, will be
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readily apparent as the present invention becomes better
understood by reference to the following detailed description
when considered in conjunction with the accompanying
drawings in which like reference symbols indicate the same
or similar components, wherein:

[0031] FIG.1isa cross-sectional view showing a method of
fabricating an Organic Light Emitting Display (OLED);
[0032] FIG.2isaplanview of a unit pixel of an OLED; and
[0033] FIGS. 3A to 3E are cross-sectional views of a
method of fabricating an OLED in accordance with an exem-
plary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0034] The present invention is described more fully here-
inafter with reference to the accompanying drawings, in
which exemplary embodiments of the present invention are
shown. In the drawings, the thickness of layers and regions
are exaggerated for clarity. Like numbers refer to like ele-
ments throughout the specification.

[0035] FIG. 2 is a plan view of a unit pixel of an OLED.
[0036] Referringto FIG. 2, aunit pixel includes a switching
thin film transistor Trl, a drive thin film transistor Tr2, a
capacitor 14, and an organic light emitting diode 18 to thereby
emit light in response to a signal. In addition, a gate line 3, a
data line 1, and a power supply line 5 are connected to each
device.

[0037] The switching thin film transistor Trl is driven in
response to a scan signal supplied to the gate line 3, and
functions to transmit a data signal supplied to the data line 1
to the drive thin film transistor Tr2.

[0038] The drive thin film transistor Tr2 determines an
amount of current flowing through the organic light emitting
diode 18 using a voltage difference between the data signal
transmitted from the switching transistor Trl and a signal
transmitted from the power supply line 5, i.e., a gate and a
source.

[0039] In addition, the capacitor 14 functions to store the
data signal transmitted through the switching transistor Trl
for one frame.

[0040] FIGS. 3A to 3E are cross-sectional views of a
method of fabricating an OLED in accordance with an exem-
plary embodiment of the present invention.

[0041] Referring to FIG. 3A, asilicon oxide layer is depos-
ited on the entire surface of a transparent insulating substrate
200 to form a predetermined thickness of buffer layer 210
using a Plasma-Enhanced Chemical Vapor Deposition
(PECVD) method. The buffer layer 210 prevents diffusion of
impurities into the transparent insulating substrate 200 during
a crystallization process of an amorphous silicon layer
formed by the following process.

[0042] An amorphous silicon layer (not shown), that is, a
semiconductor layer, is formed on the buffer layer 210 to a
predetermined thickness. Then, the amorphous silicon layer
is crystallized using a method, such as Excimer Laser Anneal-
ing (Ela), Sequential Lateral Solidification (SLS), Metal
Induced Crystallization (MIC), Metal Induced Lateral Crys-
tallization (MILC), etc., and then patterned by a photolithog-
raphy process to form a semiconductor layer pattern in a unit
pixel.

[0043] A gate insulating layer 230 is formed on the entire
surface of the substrate including the semiconductor layer
pattern. The gate insulating layer 230 maybe formed of a
silicon dioxide (Si0,) layer, a silicon nitride (SiNx) layer, or
a combination thereof.
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[0044] A gate electrode 231 is formed in a certain region
corresponding to a channel region 221 of the semiconductor
layer pattern on the gate insulating layer 230. The gate elec-
trode 231 may be formed of a metal selected from a group
consisting of aluminum (Al), an aluminum alloy (Al alloy),
molybdenum (Mo), and a molybdenum alloy (Mo alloy).
[0045] Then, impurities are ion-implanted into the semi-
conductor layer pattern 220 to form source and drain regions
220a and 22054 using the gate electrode 231 as an ion implan-
tation mask. The ion implantation process is performed using
n+ or p+ impurities as a dopant.

[0046] Next, a predetermined thickness of interlayer insu-
lating layer 240 is formed on the entire surface. The interlayer
insulating layer 240 may be formed of a silicon dioxide
(Si0,) layer, a silicon nitride (SiNx) layer, or a combination
thereof.

[0047] Then, the interlayer insulating layer 240 and the gate
insulating layer 230 are etched by a photolithography process
to form contact holes exposing the source and drain regions
220a and 22054.

[0048] Next, source and drain electrode materials are
formed on the entire surface of the substrate including the
contact holes, and the source and drain electrode materials are
etched by a photolithography process to form source and
drain electrodes 250a and 2505 connected to the source and
drain regions 220a and 2205. The source and drain electrodes
250a and 2505 may be a single layer formed of a material
selected from a group consisting of Mo, W, MoW, AINd, Ti,
Al an Al alloy, Ag, an Ag alloy, etc., or a multi-layer formed
of Mo, Al or Ag functioning as a resistance material to reduce
the interconnection resistance, i.e., a deposition structure
selected from the group consisting of Mo/Al/Mo, MoW/Al—
Nd/MoW, Ti/Al/Ti, Mo/Ag/Mo, Mo/Ag-alloy/Mo, and so on.
[0049] An insulating layer is disposed on the source and
drain electrodes 250a and 2504. The insulating layer may be
aninorganic layer 260, an organic layer 270, or acombination
thereof. In addition, a first pixel electrode 281 connected to
the drain electrode 2505 through a via-hole in the insulating
layer is disposed on the insulating layer 281.

[0050] The first pixel electrode 281 may be formed of a
material selected from a group consisting of Indium Tin
Oxide (ITO), Indium Zinc Oxide (IZO), Tin Oxide (TO), and
Zinc Oxide (ZnO). The pixel electrode may be formed of a
single layer having a thickness of more than 1000 A, but the
first pixel electrode 281 of the present invention may be
formed to have a thickness of 50-100 A. When the first pixel
electrode 281 has a thickness smaller than 50 A, it is difficult
to obtain uniformity, and when the first pixel electrode 281
has a thickness larger than 100 A, adhesion of the first pixel
electrode 281 may be weakened due to its own stress.
[0051] The first pixel electrode 281 may be etched by a wet
etching method using phosphoric acid, nitric acid, hydrochlo-
ric acid, acetic acid, or a mixture thereof as an etchant. Since
the substrate is etched when only the first pixel electrode has
been formed, even though the first pixel electrode is exposed
to an electrolyte solution used during the wet etching process,
there is no galvanic effect.

[0052] The galvanic effect refers to a phenomenon in which
current flows between two adjacent dissimilar metals because
of a voltage generated by a potential difference between the
metals, thereby producing electricity therein. In the two dis-
similar metals coming into electrical contact with each other
in this way, one metal having high activity (i.e., with low
potential) acts as a positive electrode, and the other metal
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having relatively low activity (i.e., with high potential) acts as
a negative electrode by a difference of work functions at an
interface of the dissimilar metals. When the two metals are
exposed to a corrosive solution, the two metals are corroded
due to the potential difference between the two metals. This
phenomenon is called “Galvanic Corrosion” and, in the gal-
vanic corrosion, the positive electrode having the high activ-
ity is corroded more rapidly than when it is used by itself, and
the negative electrode having the low activity is corroded at a
relatively slow speed.

[0053] While the galvanic corrosion effect in the conven-
tional organic light emitting diode has unstable resistance
distribution due to an increase in contact resistance between
electrodes, since the substrate of the present invention is
etched after forming only the first pixel electrode, there is no
galvanic corrosion even though only the first pixel electrode is
exposed to an electrolyte solution used during the wet etching
process.

[0054] Referring to FIG. 3B, a pixel-defining layer 290 is
formed on the first pixel electrode 281. Then, a photoresist
layer (not shown) is formed on the pixel-defining layer 290,
and the photoresist layer is exposed and developed using a
shadow mask 291a to form a photoresist pattern 292.

[0055] Referring to FIG. 3C, an opening 290a exposing a
predetermined region of the first pixel electrode 281 and
defining an emission region is formed in the pixel-defining
layer 290 using the photoresist pattern 292 as a mask. The
pixel-defining layer 290 may be formed of a material selected
from a group consisting of benzocyclobutene (BCB), acryl-
based photoresist, phenol-based photoresist, and polyimide-
based photoresist.

[0056] Referring to FIG. 3D, a second pixel electrode 282
disposed on the first pixel electrode 281 exposed by the open-
ing 2904 of the pixel-defining layer 290 and disposed in the
opening 290q of the pixel-defining layer 290 is formed using
the shadow mask 2915 as a mask.

[0057] The second pixel electrode 282 may be formed of a
material selected from a group consisting of Al, an Al alloy,
Ag, and an Ag alloy. The second pixel electrode 282 may be
formed to a thickness of 900-2000 A. When the second pixel
electrode 282 is thinner than 900 A, light may be partially
transmitted, and about 1000 A is a minimum thickness in
which light cannot be transmitted. When the second pixel
electrode 282 is thicker than 2000 A, it may not be preferable
in manufacturing cost and process time.

[0058] The second pixel electrode 282 may function to
reflect light to increase brightness and optical efficiency.

[0059] Then, a third pixel electrode 283 disposed on the
second pixel electrode 282 and disposed in the opening 290a
of the pixel-defining layer 290 is formed using the shadow
mask 2915 as a mask.

[0060] The third pixel electrode 283 maybe formed of a
material selected from a group consisting of Indium Tin
Oxide (ITO), Indium Zinc Oxide (IZO), Tin Oxide (TO), and
Zinc Oxide (ZnO). The third pixel electrode 283 maybe
formed to a thickness of 50-100 A. When the third pixel
electrode 283 is thinner than 50 A, it is difficult to obtain
uniformity of a thin layer, and when is thicker than 100 A,
reflectivity in a blue region may be lowered by 10-15% due to
an interference effect.

[0061] The second pixel electrode 282 and the third pixel
electrode 283 may be formed by a Physical Vapor Deposition
(PVD) method, and so on.
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[0062] ThePVD methodisamethod of supplying energy to
a substrate or mass formed of a desired thin layer material to
physically separate a corresponding material having kinetic
energy, thereby depositing the material on another substrate
to form a thin layer. The PVD method may be classified into
a sputtering method and an evaporation method.

[0063] The sputtering method is a method of colliding
high-energy particles with a substrate formed of the same
material as a desired thin layer to separate atoms and mol-
ecules therefrom, thereby forming a thin layer. The evapora-
tion method is a method of heating a material to be deposited
in a vacuum vessel to increase a vapor pressure, thereby
depositing the material on the substrate. The second pixel
electrode and the third pixel electrode may be formed by the
PVD method.

[0064] The second pixel electrode and the third pixel elec-
trode may be formed using the shadow mask 2915. The
shadow mask 2915 maybe the shadow mask 291a used to
form the opening of the pixel-defining layer.

[0065] Specifically, the second pixel electrode disposed on
the first pixel electrode exposed by the opening of the pixel-
defining layer and disposed in the opening of the pixel-defin-
ing layer is formed using the shadow mask 291a as a mask,
and the third pixel electrode disposed on the second pixel
electrode and disposed in the opening of the pixel-defining
layer is formed, without using a separate shadow mask.

[0066] As described above, in the OLED in accordance
with the present invention, after forming a first pixel elec-
trode, a pixel-defining layer is formed on the first pixel elec-
trode. Then, a certain region of the first pixel electrode is
exposed on the pixel-defining layer, and a second pixel elec-
trode and a third pixel electrode are formed in an opening
exposing the certain region of the first pixel electrode using a
shadow mask. Therefore, the OLED in accordance with the
present invention excludes a process of patterning a pixel
electrode, i.e., a process of patterning the first pixel electrode,
the second pixel electrode, and the third pixel electrode, and
then etching the electrodes using a photoresist pattern to firm
the pixel electrode. As a result, the second pixel electrode is
not exposed to strong acidic and strong basic chemicals used
in etching, stripping and cleaning processes. Therefore, it is
possible to prevent generation of a metal oxide layer at an
interface between the first and second pixel electrodes due to
oxidation of the second pixel electrode. In addition, it is
possible to solve a problem that adhesion between the first
and second pixel electrodes is weakened due to the conven-
tional metal oxide layer and prevent peeling-off.

[0067] Referring to FIG. 3E, an organic layer 293 disposed
on the third pixel electrode 283 and including an emission
layer is formed, and then an opposite electrode 294 is formed
on the organic layer 293.

[0068] The organic layer 293 includes an emission layer,
and may further include at least one of a hole injection layer,
a hole transport layer, an electron transport layer, and an
electron injection layer.

[0069] The hole transport layer may be formed of a hole
transport material, such as N,N'-di(naphthalene-1-y1)-N,N'-
diphenyl-benzidine (a-NPB), N,N'-bis(3-methylphenyl)-N,
N'-diphenyl-[1,1'-biphenyl]-4,4'-diamine (TPD), etc. In addi-
tion, the hole transport layer may be formed to a thickness of
10-50 nm. When the hole transport layer is smaller or larger
than 10-50 nm, the hole transport performance may be low-
ered.
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[0070] The hole transport layer may further include a
dopant capable of emitting light through electron-hole com-
bination, in addition to the hole transport material. The dopant
may be 4-(dicyanomethylene)-2-t-butyl-6-(1,1,7,7-terameth-
yljulolidyl-9-enyl)-4H-pyan ~ (DCJTB), Coumarin 6,
Rubrene, DCM, Perylene, Quinacridone, etc. The dopant is
present in an amount of about 0.1-about 5 wt % of the total
weight of the hole transport material. When a dopant is added
in forming the hole transport layer, it is possible to adjust an
emission color according to the kind and amount of the
dopant, and improve the thermal stability of the hole transport
layer, thereby increasing lifespan of the device.

[0071] In addition, the hole injection layer may be formed
of a starbust amine-based compound to have a thickness of
30-100 nm. Ifthe hole injection layer is smaller or larger than
30-100 nm, then the hole injection performance may be low-
ered. The hole injection layer reduces a contact resistance
between the opposite electrode and the hole transport layer
and increases hole transport capability of an anode electrode,
thereby improving the entire device characteristics.

[0072] The emission layer may be formed of 4,4'-bis(car-
bazol-9-yl)-biphenyl, etc. However, the present invention is
not limited thereto.

[0073] The emission layer may further include a dopant
capable of emitting light through electron-hole combination,
similar to the hole transport layer. The kind and amount of the
dopant may be substantially the same as the hole transport
layer, and the emission layer may be formed to a thickness of
10-40 nm.

[0074] The electron transport layer may be formed of an
electron transport material such as tris(8-quinolinolate)-alu-
minum (Alg3), Almq3, etc. The electron transport layer may
further include a dopant capable of emitting light through
electron-hole combination, similar to the hole transport layer.
The kind and amount of the dopant may be substantially the
same as the hole transport layer, and the electron transport
layer may be formed to a thickness of 30-100 nm. When the
electron transport layer is smaller or larger than 30-100 nm,
the efficiency may be lowered and a driving voltage may be
increased.

[0075] A Hole Blocking Layer (HBL) may be formed
between the emission layer and the electron transport layer.
The hole blocking layer functions to block movement of an
exciton generated from a phosphorescent material to the elec-
tron transport layer or block movement of a hole to the elec-
tron transport layer. The hole blocking layer may be formed of
BAlq.

[0076] The electron injection layer may be formed of a
material, such as LiF, to have a thickness of 0.1-10 nm. When
the electron injection layer is smaller or larger than 0.1-10
nm, a driving voltage may be increased.

[0077] The opposite electrode 294 formed on the organic
layer may be a translucent cathode or may have a structure in
which a transmissive cathode is deposited after forming the
translucent cathode. The translucent cathode may be formed
of Li, Ca, LiF/Ca, LiF/Al, Mg, or an Mg alloy to have a
thickness of 5-30 nm. After forming the translucent cathode
using a metal, such as Li, Ca, LiF/Ca, LiF/Al, Mg, or an Mg
alloy having a low work function, an additional layer is
formed of Indium Tin Oxide (ITO), Indium Zinc Oxide
(IZ0), etc., having low resistance characteristics, thereby
forming the transmissive cathode. When the translucent cath-
ode is thinner than 5 nm, an electron cannot be injected at a
low voltage, and when the translucent cathode is thicker than
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30 nm, transmissivity may be largely decreased. In addition,
the entire thickness of the translucent cathode and the trans-
missive cathode may be 10-400 nm.

[0078] As can be seen from the foregoing, an OLED in
accordance with the present invention includes second and
third pixel electrodes formed in an opening of a pixel-defining
layer exposing a certain region of a first pixel electrode using
a shadow mask, thereby preventing exposure of the second
electrode to strong acidic and strong basic chemicals used
during etching, stripping and cleaning processes.

[0079] In addition, it is possible to prevent generation of a
metal oxide layer between the first and second pixel elec-
trodes due to oxidation of the second pixel electrode. There-
fore, it is possible to prevent weakening of adhesion between
the first and second pixel electrodes, thereby preventing peel-
ing-off.

[0080] Although the present invention has been described
with reference to certain exemplary embodiments thereof, it
will be understood by those skilled in the art that a variety of
modifications and variations may be made to the present
invention without departing from the spirit or scope of the
present invention as defined by the appended claims.

What is claimed is:

1. An Organic Light Emitting Display (OLED) compris-
ing:

a substrate;

a first pixel electrode arranged on the substrate;

a pixel-defining layer having an opening exposing a por-

tion of the first pixel electrode;

a second pixel electrode arranged on the first pixel elec-
trode exposed by the opening of the pixel-defining layer
and arranged in the opening of the pixel-defining layer;

a third pixel electrode arranged on the second pixel elec-
trode and arranged in the opening of the pixel-defining
layer;

an organic layer arranged on the third pixel electrode and
including an emission layer; and

an opposite electrode arranged on the organic layer.

2. The OLED according to claim 1, wherein the first pixel
electrode comprises a material selected from a group consist-
ing of Indium Tin Oxide (Ito), Indium Zinc Oxide (IZO), Tin
Oxide (TO), and Zinc Oxide (ZnO).

3. The OLED according to claim 1, wherein the second
pixel electrode comprises a material selected from a group
consisting of Al, an Al alloy, Ag, and an Ag alloy.

4. The OLED according to claim 1, wherein the third pixel
electrode comprises a material selected from a group consist-
ing of Indium Tin Oxide (ITO), Indium Zinc Oxide (IZO), Tin
Oxide (TO), and Zinc Oxide (ZnO).

5. The OLED according to claim 1, wherein the first pixel
electrode has a thickness in a range of 50-100 A.

6. The OLED according to claim 1, wherein the second
pixel electrode has a thickness in a range of 900-2000 A.

7. The OLED according to claim 1, wherein the third pixel
electrode has a thickness in a range of 50-100 A.

8. The OLED according to claim 1, wherein the pixel-
defining layer comprises a material selected from a group
consisting of benzocyclobutene (BCB), acryl-based photore-
sist, phenol-based photoresist, and polyimide-based photore-
sist.

9. An Organic Light Emitting Display (OLED) compris-
ing:
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a substrate;

a thin film transistor including a semiconductor layer hav-
ing source and drain regions arranged on the substrate,
and source and drain electrodes electrically connected to
the semiconductor layer;

a first pixel electrode connected to one of the source and
drain electrodes;

a pixel-defining layer having an opening exposing a por-
tion of the first pixel electrode;

a second pixel electrode arranged on the first pixel elec-
trode exposed by the opening of the pixel-defining layer
and arranged in the opening of the pixel-defining layer;

a third pixel electrode arranged on the second pixel elec-
trode and arranged in the opening of the pixel-defining
layer;

an organic layer arranged on the third pixel electrode and
including an emission layer; and

an opposite electrode arranged on the organic layer.

10. The OLED according to claim 9, wherein the first pixel
electrode comprises a material selected from a group consist-
ing of Indium Tin Oxide (ITO), Indium Zinc Oxide (1ZO), Tin
Oxide (TO), and Zinc Oxide (Zn0O).

11. The OLED according to claim 9, wherein the second
pixel electrode comprises a material selected from a group
consisting of Al, an Al alloy, Ag, and an Ag alloy.

12. The OLED according to claim 9, wherein the third pixel
electrode comprises a material selected from a group consist-
ing of Indium Tin Oxide (ITO), Indium Zinc Oxide (1ZO), Tin
Oxide (TO), and Zinc Oxide (Zn0O).

13. The OLED according to claim 9, wherein the pixel-
defining layer comprises a material selected from a group
consisting of benzocyclobutene (BCB), acryl-based photore-
sist, phenol-based photoresist, and polyimide-based photore-
sist.

14. A method of fabricating an Organic Light Emitting
Display (OLED), comprising:

forming a thin film transistor including a semiconductor
layer, a gate electrode, and source and drain electrodes
on a substrate;

forming a passivation layer on an entire surface of the
substrate including the thin film transistor;

etching the passivation layer to form a contact hole expos-
ing one of the source and drain electrodes;

forming a first pixel electrode arranged on the passivation
layer and connected to one of the source and drain elec-
trodes through the contact hole;

forming a pixel-defining layer on the first pixel electrode,
the pixel-defining layer having an opening exposing a
portion of the first pixel electrode;

forming a second pixel electrode arranged on the first pixel
electrode exposed by the opening of the pixel-defining
layer, the second pixel electrode arranged in the opening
of the pixel-defining layer; and

forming a third pixel electrode arranged on the second
pixel electrode, the third pixel electrode arranged in the
opening of the pixel-defining layer.

15. The method according to claim 14, wherein the second
pixel electrode and the third pixel electrode are formed in the
opening of the pixel-defining layer using a shadow mask.

16. The method according to claim 15, wherein the shadow
mask used to form the second pixel electrode and the third
pixel electrode is the same mask used to form the opening of
the pixel-defining layer.
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