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(57) ABSTRACT

The organic light emitting display device includes a substrate,
athin film transistor formed on the substrate, a protective film
formed to cover the thin film transistor, a color filter layer
formed on the substrate exposed by removing a gate insulat-
ing layer of the thin film transistor and the protective film, an
overcoat layer formed over the entire surface of the substrate
to cover the color filter layer and the protective film, a drain
contact hole exposing the thin film transistor by selectively
removing the protective film and the overcoat layer, and a first
electrode connected to the thin film transistor through the
drain contact hole on the overcoat layer, a white organic light
emitting layer formed on the first electrode, and a second
electrode formed to cover the white organic light emitting
layer.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR FABRICATING
THE SAME

[0001] This application claims the benefit of Korean Patent
Application No. 10-2012-0091765, filed on Aug. 22, 2012
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display device, and more particularly, to an organic
light emitting display device with improved color quality and
a method of fabricating the same.

[0004] 2. Discussion of the Related Art

[0005] For an image display device which displays a vari-
ety of information on a screen as a core technology in
advanced information and communication, there is continu-
ous progress in development of thin, light-weight, and por-
table devices with improved performance. Hereupon, an
organic light emitting display device for controlling light
intensity of an organic light emitting layer is recently receiv-
ing attention as a flat panel display device, along with demand
for a flexible display capable of being bent pursuant to con-
venience and space utilization.

[0006] The organic light emitting display device includes a
thin film transistor (TFT) array part formed on a substrate, an
organic light emitting display panel disposed on the TFT
array part, and an encapsulation layer to isolate the organic
light emitting display panel from the external environment.
The organic light emitting display device applies an electric
field to a first electrode and a second electrode formed at both
ends of an organic light emitting layer so as to inject and
transport electrons and holes into the organic light emitting
layer, thereby utilizing an electroluminescence phenomenon
which emits light by binding energy during recombination of
the electrons and holes. The electrons and holes, which are
paired with each other in the organic light emitting layer, emit
light while falling from an excited state to a ground state.
[0007] In detail, in the organic light emitting display
device, a plurality of sub-pixels is defined by intersections of
gate lines and data lines. Each of the sub-pixels receives a data
signal from the data line when a gate pulse is supplied to the
gate line, resulting in generating light corresponding to the
data signal.

[0008] Hereinafter, a conventional organic light emitting
display device will be described with reference to FIG. 1.

[0009] FIG. 1 is a cross-sectional view illustrating a con-
ventional organic light emitting display device.

[0010] As shown in FIG. 1, the conventional organic light
emitting display device includes a substrate 10, a TFT formed
on the substrate 10, a protective film 16 formed to cover the
TFT, a color filter layer 17 formed on the protective film 16,
an overcoat layer 18 formed to cover the color filter layer 17,
and an organic light emitting cell 20 formed over the overcoat
layer 18. The organic light emitting cell 20 includes a first
electrode 20q, an organic light emitting layer 205, and a
second electrode 20c¢ sequentially stacked.

[0011] The TFT includes a gate electrode 11q, a gate insu-
lating layer 12, a semiconductor layer 13, a source electrode
154, and a drain electrode 155. If the semiconductor layer 13
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is an oxide semiconductor layer, the TFT further includes an
etch stop layer (ESL) 14 formed on the semiconductor layer
13.

[0012] The first electrode 20a is electrically connected to a
drain electrode 155 through a drain contact hole (not shown)
formed by selectively removing the protective film 16 and the
overcoat layer 18. A bank 19 having a bank hole that exposes
a portion of the first electrode 20a to define a luminescent
region is formed on the overcoat layer 18. Then, the organic
light emitting layer 205 is formed in the bank hole, and the
second electrode 20¢ is formed over the entire surface of the
organic light emitting layer 205.

[0013] Such an organic light emitting cell 20 emits light by
binding energy generated while holes from the first electrode
20a and electrons from the second electrode 20¢ are injected
into the organic light emitting layer 205 and combined with
each other. In addition, an encapsulation layer may further be
formed on the second electrode 20¢ for capping the organic
light emitting cell 20.

[0014] The encapsulation layer is attached to the organic
light emitting cell 20 via a face seal 22 disposed on one
surface of a glass cap 30. Particularly, in order to prevent
inflow of moisture and oxygen into the organic light emitting
layer 205, an inorganic layer 21 may further be disposed
between the face seal 22 and the second electrode 20c.
[0015] The organic light emitting display device may real-
ize various colors of light using white light emitted from the
organic light emitting layer 205 while the white light from the
organic light emitting layer 205 passes through the color filter
layer 17 formed in each of the sub-pixels. However, since
light emitted from the organic light emitting layer 205
sequentially passes through the overcoat layer 18, the color
filter layer 17, the protective film 16, the gate insulating layer
12, and the substrate 10 and is emitted to the outside, color
inversion is caused by wavelength interference of light
according to viewing angle while passing through the protec-
tive film 16 and the gate insulating layer 12 having high
indexes of refraction, thereby changing color coordinates
according to the viewing angle.

SUMMARY OF THE INVENTION

[0016] Accordingly, the present invention is directed to an
organic light emitting display device and a method of fabri-
cating the same that substantially obviate one or more prob-
lems due to limitations and disadvantages of the related art.
[0017] An object of the present invention is to provide an
organic light emitting display device in which light that has
passed through a color filter is directly emitted to the outside
via a substrate by removing a gate insulating layer and a
protective layer with high indexes of refraction correspond-
ing to emission regions in order to inhibit deterioration of
color characteristics of light emitted from an organic light
emitting layer according to viewing angle, and a method of
fabricating the same.

[0018] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or
may be learned from practice of the invention. The objectives
and other advantages of the invention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ings.
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[0019] To achieve these objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, an organic light emitting dis-
play device includes a substrate, a thin film transistor formed
on the substrate, a protective film formed to cover the thin film
transistor, a color filter layer formed on the substrate corre-
sponding to a portion of a display region and exposed by
removing a gate insulating layer of the thin film transistor and
the protective film, an overcoat layer formed over the entire
surface of the substrate to cover the color filter layer and the
protective film, a drain contact hole exposing the thin film
transistor by selectively removing the protective film and the
overcoat layer, a first electrode connected to the thin film
transistor through the drain contact hole on the overcoat layer,
a white organic light emitting layer formed on the first elec-
trode, and a second electrode formed to cover the white
organic light emitting layer.

[0020] White light emitted by the white organic light emit-
ting layer may be discharged to the outside sequentially
through the overcoat layer, the color filter layer, and the
substrate

[0021] The color filter layer and the overcoat layer may
have the same index of refraction.

[0022] Theindexes of refraction of the gate insulating layer
and the protective film may be greater than indexes of refrac-
tion of the substrate and the color filter layer.

[0023] Oneedge of the protective film formed in the display
region of the substrate may be disposed at the same position
of one edge of the gate insulating layer.

[0024] Thegateinsulating layer and the protective film may
be formed of the same material.

[0025] Inanother aspect of the present invention, a method
of fabricating an organic light emitting display device
includes forming a thin film transistor on a substrate, forming
a protective film over the entire surface of the substrate to
cover the thin film transistor, exposing a portion of a display
region of the substrate by selectively removing a gate insu-
lating layer of the thin film transistor and the protective film,
and simultaneously forming a drain contact hole pattern
exposing the thin film transistor by selectively removing the
protective film, forming a color filter layer on the exposed
substrate, forming an overcoat layer over the entire surface of
the substrate to cover the color filter layer and the protective
film, forming a drain contact hole exposing the thin film
transistor by selectively removing the overcoat layer in accot-
dance with the drain contact hole pattern, and forming a first
electrode connected to the thin film transistor via the drain
contact hole on the overcoat layer, forming a white organic
light emitting layer on the first electrode, and forming a
second electrode to cover the white organic light emitting
layer, on the overcoat layer.

[0026] White light emitted by the white organic light emit-
ting layer may be discharged to the outside sequentially
through the overcoat layer, the color filter layer, and the
substrate.

[0027] Thegateinsulating layer and the protective film may
be selectively removed such that one edge of the protective
film formed in the display region of the substrate is disposed
at the same position of one edge of the gate insulating layer.
[0028] Thegateinsulating layer and the protective film may
be formed of the same material.

[0029] The exposing a portion of the display region of the
substrate by selectively removing the gate insulating layer of
the thin film transistor and the protective film, and simulta-
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neously forming the drain contact hole pattern exposing the
thin film transistor by selectively removing the protective film
may be performed using a half tone mask.

[0030] Itisto be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0032] FIG. 1 is a cross-sectional view illustrating a con-
ventional organic light emitting display device;

[0033] FIG. 2 is a cross-sectional view illustrating an
organic light emitting display device according to the present
invention;

[0034] FIGS. 3A to 3L are cross-sectional views for
describing a method of fabricating an organic light emitting
display device according to the present invention;

[0035] FIG. 4A is a graph illustrating color characteristics
of a conventional organic light emitting display device with
respect to viewing angle; and

[0036] FIG. 4B is a graph illustrating color characteristics
of an organic light emitting display device with respect to the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0037] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0038] Hereinafter, an organic light emitting display device
and a method of fabricating the organic light emitting display
device will be described in detail.

[0039] FIG. 2 is a cross-sectional view illustrating an
organic light emitting display device according to the present
invention.

[0040] As shown in FIG. 2, the organic light emitting dis-
play device includes a thin film transistor (TFT) formed on a
substrate 100, a protective film 160 formed to cover the TFT,
acolor filter layer 170 formed on the substrate 100 exposed by
removing a gate insulating layer 120 of the TFT and the
protective film 160, an overcoat layer 180 formed over the
entire surface of the substrate 100 to cover the protective film
160 and the color filter layer 170, and an organic light emit-
ting cell 200 formed over the overcoat layer 180.

[0041] The TFT and the organic light emitting cell 200 are
formed in display regions of the substrate 100. Although not
shown herein, gate pads connected to gate lines and data pads
connected to data lines are disposed in non-display regions of
the substrate 100.

[0042] Indetail,a plurality of sub-pixels is defined by inter-
sections of gate lines (not shown) and data lines (not shown)
disposed such that the gate insulating layer 120 is interposed
therebetween in the display regions of the substrate 100. The
TFT is formed at the intersection of the gate line (not shown)
and the data line (not shown).
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[0043] The TFT may be selected from the group consisting
of an oxide TFT using an oxide such as indium gallium zinc
oxide (IGZ0), zinc oxide (ZnO), and titanium oxide (TiO) as
asemiconductor layer, an organic TFT using an organic mate-
rial as a semiconductor layer, an amorphous silicon TFT
using amorphous silicon as a semiconductor layer, and a poly
silicon TFT using poly silicon as a semiconductor layer. Here,
an oxide TFT is illustrated in the drawings.

[0044] The oxide TFT has advantages such as higher
charge mobility and lower leakage current characteristics,
compared with the silicon TFT including a silicon semicon-
ductor layer. Furthermore, since the silicon TFT is fabricated
via a high-temperature process by crystallizing the silicon
semiconductor layer, uniformity decreases during the crys-
tallization process as the area of the silicon semiconductor
layer increases. Thus, the silicon TFT is not suitable to a large
area. On the other hand, the oxide TFT may be processed at a
low temperature so as to be suitable to a large area.

[0045] In detail, the oxide TFT includes a gate electrode
110q that is formed by protruding from a gate line (not shown)
or is defined as a portion of the gate line, a gate insulating
layer 120 formed to cover the gate electrode 110a and expose
the substrate 100 correspond to a portion of the display
region, a semiconductor layer 130 formed on the gate insu-
lating layer 120 and overlapping the gate electrode 110a, an
etch stop layer (ESL) 140 formed on the semiconductor layer
130, a source electrode 150a connected to the data line (not
shown) and formed on the ESL 140, and a drain electrode
1505 spaced apart from the source electrode 1504 and formed
on the ESL 140.

[0046] In this regard, the protective film 160 is formed to
cover the TFT and expose the substrate 100 corresponding to
a portion of the display region. The gate insulating layer 120
and the protective film 160 may be formed of an inorganic
material such as SiO,, SiN,, and Al,O;. Particularly, the gate
insulating layer 120 and the protective film 160 may be
formed of the same material, and one edge of the protective
film 160 is disposed at the same position of one edge of the
gate insulating layer 120.

[0047] R, G, and B color filter layers 170 are formed on the
exposed portions of the substrate 100 in the sub-pixels, and
thus R, G, and B sub-pixels are defined. In this regard, if the
thickness of the color filter layer 170 is too large, optical
transmittance is reduced. On the other hand, if the thickness
of the color filter layer 170 is too small, a color reproduction
rate is reduced. Accordingly, the thickness of the color filter
layer 170 may be about 1 um. Particularly, in a W sub-pixel
where the color filter layer 170 is not formed, the protective
film 160 and the gate insulating layer 120 are also formed
such that the substrate 100 corresponding to a portion of the
display region is exposed.

[0048] As described above, the R, G, and B sub-pixels
including the color filter layers 170 realize various colors of
light using white light emitted by an organic light emitting
layer 2005 passing through the color filter layers 170. In
addition, the W sub-pixel not including the color filter layer
170 realizes white light as it is emitted from the organic light
emitting layer 2005.

[0049] Then, the overcoat layer 180 is formed over the
entire surface of the substrate 100 provided with the color
filter layer 170 and the protective film 160. The overcoat layer
180 is formed over the entire surface of the W sub-pixel in
which the color filter layer 170 is not formed as well as the
entiresurfaces ofthe R, G, and B sub-pixels in which the color
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filter layers 170 are formed. Particularly, since the color filter
layer 170 is not formed in the W sub-pixel, the overcoat layer
180 is formed to cover the entire exposed surface of the
substrate 100.

[0050] In addition, the drain electrode 1505 is exposed
through a drain contact hole (not shown) formed by selec-
tively removing the overcoat layer 180 and the protective film
160. The organic light emitting cell 200 including a first
electrode 2004, the organic light emitting layer 2005, and a
second electrode 200¢ sequentially stacked is formed on the
overcoat layer 180. In detail, the first electrode 2004 is elec-
trically connected to the drain electrode 1505 exposed
through the drain contact hole (not shown). The first electrode
200¢ that constitutes an anode is formed of a transparent
conductive material such as tin oxide (TO), indium tin oxide
(ITO), indium zinc oxide (IZ0), and indium tin zinc oxide
(ITZO).

[0051] Abank 190 having a bank hole exposing a portion of
the first electrode 200a is formed on the first electrode 200a to
define a luminescent region, and the organic light emitting
layer 2005 is formed ofa white organic light emitting material
in the bank hole. Then, the second electrode 200¢ is formed
on the organic light emitting layer 2005. The second electrode
200c that constitutes a cathode is formed of a reflective metal-
lic material such as aluminum (Al) to reflect light generated in
the organic light emitting layer 2005 toward the first electrode
200a.

[0052] Although not shown herein, a hole injection layer
and a hole transport layer may further be formed between the
first electrode 2004 and the organic light emitting layer 2005.
The hole injection layer and the hole transport layer are dis-
posed to facilitate injection of holes into the organic light
emitting layer 2005, An electron injection layer and an elec-
tron transport may further be formed between the organic
light emitting layer 2005 and the second electrode 200c. The
electron injection layer and the electron transport layer are
disposed to facilitate injection of electrons into the organic
light emitting layer 2005.

[0053] In the organic light emitting display device as
described above, when a voltage is applied between the first
electrode 200a and the second electrode 200¢, holes injected
from the first electrode 2004 and electrons injected from the
second electrode 200¢ are recombined in the organic light
emitting layer 2005, thereby generating excitons. The exci-
tons emit light while falling to a ground state. As described
above, while passing through the color filter layers 170 dis-
posed under the organic light emitting cell 200, light corre-
sponding to each color filter layer 170 is emitted to the outside
via the substrate 100.

[0054] That is, in the organic light emitting display device
according to the present invention, light emitted by the
organic light emitting layer 2005 is discharged to the outside
through the overcoat layer 180, the color filter layer 170, and
the substrate 100.

[0055] A conventional organic light emitting display
device includes the overcoat layer 180, the color filter layer
170, the protective film 160, and the gate insulating layer 120
between the organic light emitting layer 2005 and the sub-
strate 100. However, while indexes of refraction of the color
filter layer 170, the overcoat layer 180, and the substrate 100
are in the range of about 1.3 to about 1.6, indexes of refraction
of the gate insulating layer 120 and the protective film 160 are
2.0 or greater. Thus, color coordinates may vary according to
viewing angle, thereby deteriorating color characteristics.
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[0056] However, in the organic light emitting display
device according to the present invention, the gate insulating
layer 120 and the protective film 160 which are formed of
high refractive index-inorganic materials are removed
between the overcoat layer 180 and the color filter layer 170,
and the color filter layer 170 is formed directly on the sub-
strate 100. Thus, since light from the organic light emitting
layer 2005 is emitted to the outside through the overcoat layer
180, the color filter layer 170, and the substrate 100 which
have similar indexes of refraction, deterioration of color char-
acteristics according to viewing angle may be prevented.
[0057] In addition, an encapsulation layer may further be
formed on the second electrode 200¢ for capping the organic
light emitting cell 200. The encapsulation layer is attached to
the organic light emitting cell 200 by a face seal 220 formed
on one surface of a glass cap 300. Particularly, in order to
prevent inflow of moisture and oxygen into the organic light
emitting layer 2005, an inorganic layer 210 such as AlO,,
SiN, and a metallic film may further be formed between the
face seal 220 and the second electrode 200c.

[0058] Meanwhile, although not shown herein, the gate pad
includes a gate pad lower electrode formed on the same layer
as the gate electrode 1104, a gate contact hole exposing the
gate pad lower electrode by selectively removing the gate
insulating layer 120, the protective film 160, and the overcoat
layer 180, and a gate pad upper electrode formed on the same
layer as the first electrode 2004 and electrically connected to
the exposed gate pad lower electrode.

[0059] In addition, the data pad includes a data pad lower
electrode formed on the same layer as the source electrode
150q, a data contact hole exposing the data pad lower elec-
trode by selectively removing the protective film 160 and the
overcoat layer 180, and a data pad upper electrode formed on
the same layer as the first electrode 200a and electrically
connected to the exposed data pad lower electrode.

[0060] Hereinafter, amethod of fabricating an organic light
emitting display device according to the present invention
will be described in detail.

[0061] FIGS. 3A to 3L are cross-sectional views for
describing a method of fabricating an organic light emitting
display device according to the present invention.

[0062] As shown in FIG. 3A, a gate line (not shown) and a
gate electrode 110a are formed in a display region of a sub-
strate 100. Although not shown herein, one end of the gate
line (not shown) extends to a non-display region of the sub-
strate 100, and a gate pad lower electrode is formed on the end
of the gate line (not shown). A gate insulating layer 120 is
formed over the entire surface of the substrate 100 provided
with the gate line (not shown), the gate electrode 110a, and
the gate pad lower electrode (not shown) using an inorganic
material such as SiO_, SiN,, and Al,O;.

[0063] Then, as shown in FIG. 3B, a semiconductor layer
130 is formed on the gate insulating layer 120 to overlap the
gate electrode 110a, and an etch stop layer (ESL) 140 is
formed on the semiconductor layer 130. Then, a data line (not
shown) intersecting the gate line (not shown) is formed such
that the gate insulating layer 120 is disposed therebetween to
define a plurality of sub-pixels. A source electrode 150a con-
nected to the data line (not shown) and a drain electrode 1505
spaced apart from the source electrode 150a are formed.
Although not shown herein, one end of the data line (not
shown) extends to the non-display region of the substrate 100,
and a data pad lower electrode is formed at the end of the data
line (not shown).
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[0064] TheTFT formed as described above is an oxide TFT
using indium gallium zinc oxide (IGZO), zinc oxide (ZnO),
titanium oxide (TiO), or the like as the semiconductor layer
130. Ifrequired, the TFT may also be selected from the group
consisting of an organic TFT using an organic material as the
semiconductor layer 130, an amorphous silicon TFT using
amorphous silicon as the semiconductor layer 130, and a poly
silicon TFT using poly silicon as the semiconductor layer
130.

[0065] Then, as shown in FI1G. 3C, a protective film 160 is
formed of an inorganic material such as SiO,, SiN,, and
Al, 0O, over the entire surface of the substrate 100 including
the display region and the non-display region to cover the
TFT. In this regard, the protective film 160 may be formed of
the same material as the gate insulating layer 120. In addition,
as shown in FIG. 3D, the gate pad lower electrode (not shown)
and the data pad lower electrode (not shown) disposed in the
non-display region of the substrate 100 are exposed by selec-
tively removing the gate insulating layer 120 and the protec-
tive film 160. Simultaneously, a drain contact hole pattern
160a exposing the drain electrode 1505 is formed by selec-
tively removing the protective film 160, and the protective
film 160 and the gate insulating layer 120 are removed to
expose the substrate 100 corresponding to a portion of the
display region.

[0066] In this regard, the protective film 160 and the gate
insulating layer 120 are removed using a photoresist pattern
formed using a mask MASK having a transmission region A
and a cut-off region B as a mask as shown in FIG. 3D. The
transmission region A of the mask MASK corresponds to a
region from which the protective film 160 and gate insulating
layer 120 are removed and a region in which the drain contact
hole exposing the drain electrode 1504 is formed. The cut-off
region B corresponds to the other regions.

[0067] In detail, a photoresist 400 is coated on the protec-
tive film 160, and the mask MASK is disposed on the photo-
resist 400. Then the photoresist 400 is exposed to light using
the mask MASK and developed to form a photoresist pattern
400¢ as shown in FIG. 3E. Then, the exposed protective film
160 and the gate insulating layer 120 are removed by using the
photoresist pattern 400a as a mask to expose the substrate 100
corresponding to a portion of the display region. Simulta-
neously, the drain contact hole pattern 160a exposing the
drain electrode 1505 is formed. In this regard, since the gate
insulating layer 120 and the protective film 160 are formed of
the same material, one edge ofthe protective film 160 remain-
ing in the display region is disposed at the same position of
one edge of the gate insulating layer 120.

[0068] As described above, the drain contact hole pattern
160qa is formed at the same time when the substrate 100
corresponding to a portion of the display region is exposed. If
the protective film 160 and the gate insulating layer 120 are
selectively removed using a half tone mask, the substrate 100
is exposed by removing the protective film 160 and the gate
insulating layer 120 on the substrate 100 corresponding to the
display region, and then the drain contact hole pattern 160z
exposing the drain electrode 150a may be formed.

[0069] Then, the photoresist pattern 400a is removed as
shown in FIG. 3F, and R, G, and B color filter layers 170 are
formed on the exposed substrate 100 of each sub-pixel as
shown in FIG. 3G. The sub-pixels including the R, G, and B
color filter layers are respectively defined as R, G, and B
sub-pixels. Particularly, in the W sub-pixel in which the color
filter layer 170 is not formed, the protective film 160 and the
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gate insulating layer 120 are also removed to expose the
substrate 100 corresponding to a portion of the display region.

[0070] As described above, the R, G, and B sub-pixels
including the color filter layers 170 realize various colors of
light using white light emitted from an organic light emitting
layer to be described later passing through the color filter
layers 170. In addition, the W sub-pixel in which the color
filter layer 170 is not formed realizes white color as it is
emitted from the organic light emitting layer.

[0071] Then, as shown in FIG. 3H, an overcoat layer 180 is
formed over the entire surface of the substrate 100. In this
regard, the overcoat layer 180 is formed not only over the
entire surface of the R, G, and B sub-pixels including the
color filter layers 170 but also over the entire surface of the W
sub-pixel in which the color filter layer 170 is not formed.
Particularly, since the color filter layer 170 is not formed in
the W sub-pixel, the overcoat layer 180 of the W sub-pixel is
formed to cover the entire surface of the exposed substrate
100.

[0072] Then, the overcoat layer 180 is selectively removed
to form a drain contact hole 160 exposing the drain electrode
1505 in accordance with the drain contact hole pattern 160a
of the display region. Simultaneously, the gate contact hole
exposing the gate pad lower electrode (not shown) in the
non-display region of the substrate 100 and the data contact
hole exposing the data pad lower electrode are formed.

[0073] As described above, the overcoat layer 180 is sepa-
rately removed from the protective film 160 and the gate
insulating layer 120 when the drain electrode 1505 and the
gate pad lower electrode (not shown) and the data pad lower
electrode (not shown) are exposed. If the overcoat layer 180
and the protective film 160 are simultaneously patterned, the
protective film 160 is removed in a reverse tapered shape, so
that contacts may not be properly formed between the first
electrode and the drain electrode 1505, between the gate pad
upper electrode and the gate pad lower electrode, and between
the data pad upper electrode and the data pad lower electrode.

[0074] Then, as shown in FIG. 31, a transparent conductive
material such as tin oxide (TO), indium tin oxide (ITO),
indium zine oxide (IZO), and indium tin zinc oxide (ITZO)
are deposited over the entire surface of the substrate 100
provided with the overcoat layer 180 and patterned to form
the first electrode 2004 connected to the drain electrode 1505.
Simultaneously, the gate pad upper electrode (not shown)
connected to the gate pad lower electrode (not shown) via the
gate contact hole (not shown) and the data pad upper elec-
trode (not shown) connected to the data pad lower electrode
(not shown) via the data contact hole (not shown) are also
formed in the non-display region.

[0075] Then, as shown in FIG. 3], a bank 190 having a bank
hole partially exposing the first electrode 200a is formed in
order to define a luminescent region of the display region on
the first electrode 200a. In addition, as shown in FIG. 3K, an
organic light emitting layer 2005 is formed on the first elec-
trode 200a exposed by the bank hole. Since the organic light
emitting layer 2005 is formed of a white organic light emit-
ting material, white light from the organic light emitting layer
2006 is emitted to the outside through the overcoat layer 180,
the color filter layer 170, and the substrate 100. In addition, a
second electrode 200¢ is formed to cover the organic light
emitting layer 2005. The second electrode 200¢ that consti-
tutes a cathode is formed of a reflective metallic material such
as aluminum (Al). Thus, the second electrode 200c¢ reflects
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white light emitted from the organic light emitting layer 2005
toward the first electrode 200a.

[0076] Although not shown herein, a hole injection layer
and a hole transport layer may further be formed between the
first electrode 2004 and the organic light emitting layer 2005.
The hole injection layer and the hole transport layer are dis-
posed to facilitate injection of holes into the organic light
emitting layer 2005. In addition, an electron injection layer
and an electron transport may further be formed between the
organic light emitting layer 2006 and the second electrode
200c. The electron injection layer and the electron transport
layer are disposed to facilitate injection of electrons into the
organic light emitting layer 2005.

[0077] In the organic light emitting display device as
described above, when a voltage is applied between the first
electrode 200a and the second electrode 200¢, holes injected
from the first electrode 2004 and electrons injected from the
second electrode 200¢ are recombined in the organic light
emitting layer 2005, generating excitons. The excitons emit
light while falling to a ground state. While passing through
the color filter layers 170 disposed under the organic light
emitting cell 200, light corresponding to each color filter layer
170 is emitted to the outside through the substrate 100.
[0078] Then, as shown in FIG. 3L, in order to prevent
inflow of external moisture and oxygen into the organic light
emitting layer 2004, an inorganic layer 210 is disposed over
the entire surface of the second electrode 200¢. For capping
the organic light emitting cell 200, a face seal 220 formed on
one surface of a glass cap 300 is attached to the inorganic
layer 210.

[0079] According to the method of fabricating the organic
light emitting display device according to the present inven-
tion, the substrate 100 is exposed without using a separate
mask process, and the color filter layer 170 is formed directly
on the exposed substrate 100. Thus, light from the organic
light emitting layer 200c may be emitted to the outside
through the overcoat layer 180, the color filter layer 170, and
the substrate 100 which have similar indexes of refraction.
Accordingly, deterioration of color characteristics according
to the viewing angle may be prevented.

[0080] FIG. 4A is a graph illustrating color characteristics
of a conventional organic light emitting display device with
respect to viewing angle. F1G. 4B is a graph illustrating color
characteristics of an organic light emitting display device
according to the present invention with respect to viewing
angle.

[0081] In the conventional organic light emitting display
device, light from the organic light emitting layer is emitted to
the outside through the overcoat layer, the color filter layer,
the protective film, the gate insulating layer, and the substrate.
Thus, while light transmitted through the color filter layer
passes through the protective film and the gate insulating
layer having high indexes of refraction, wavelength interfer-
ence of light occurs. Accordingly, as shown in FIG. 4A, color
coordinates (CIE x, CIE y) vary according to viewing angle,
thereby deteriorating color characteristics.

[0082] However, in the organic light emitting display
device according to the present invention, the high refractive
index-gate insulating layer 120 and protective film 160 are
removed between the overcoat layer 180 and the color filter
layer 170, and the color filter layer 170 is directly formed on
the substrate 100. Thus, light from the organic light emitting
layer 200c is emitted to the outside through the overcoat layer
180, the color filter layer 170, and the substrate 100 which
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have similar indexes of refraction. As a result, color coordi-
nates (CIE x, CIE y) may be constantly maintained even when
the viewing angle changes as shown in FIG. 4B. Therefore,
deterioration of color characteristics according to the viewing
angle may be prevented.

[0083] As is apparent form the above description, the
organic light emitting display device has the following
effects.

[0084] First, light emitted from the organic light emitting
display panel is discharged to the outside through the over-
coat layer, the color filter layer, and the substrate having
similar indexes of refraction without passing through the high
refractive index-gate insulating layer and protective layer by
exposing the substrate by removing the gate insulating layer
and the protective layer to correspond to a portion of the
display region, and directly forming the color filter layer on
the exposed substrate. As a result, deterioration of color char-
acteristics according to the viewing angle may be prevented.
[0085] Second, since a process of removing the gate insu-
lating layer and the protective layer is performed simulta-
neously with a process of exposing the drain electrode, dete-
rioration of color characteristics may be prevented without
using a separate mask process.

[0086] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic light emitting display device comprising:

a substrate;

a thin film transistor formed on the substrate;

a protective film formed to cover the thin film transistor;

acolor filter layer formed on the substrate corresponding to
a portion of a display region and exposed by removing a
gate insulating layer of the thin film transistor and the
protective film;

an overcoat layer formed over the entire surface of the
substrate to cover the color filter layer and the protective
film;

a drain contact hole exposing the thin film transistor by
selectively removing the protective film and the overcoat
layer;

a first electrode connected to the thin film transistor
through the drain contact hole on the overcoat layer;

a white organic light emitting layer formed on the first
electrode; and

asecond electrode formed to cover the white organic light
emitting layer.

2. The organic light emitting display device of claim 1,
wherein white light emitted by the white organic light emit-
ting layer is discharged to the outside sequentially through the
overcoat layer, the color filter layer, and the substrate.
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3. The organic light emitting display device of claim 1,
wherein the color filter layer and the overcoat layer have the
same index of refraction.

4. The organic light emitting display device of claim 1,
wherein the indexes of refraction of the gate insulating layer
and the protective film are greater than indexes of refraction
of the substrate and the color filter layer.

5. The organic light emitting display device of claim 1,
wherein one edge of'the protective film formed in the display
region of the substrate is disposed at the same position of one
edge of the gate insulating layer.

6. The organic light emitting display device of claim 1,
wherein the gate insulating layer and the protective film are
formed of the same material.

7. A method of fabricating an organic light emitting display
device, the method comprising:

forming a thin film transistor on a substrate;

forming a protective film over the entire surface of the

substrate to cover the thin film transistor;

exposing a portion of a display region of the substrate by

selectively removing a gate insulating layer of the thin
film transistor and the protective film, and simulta-
neously forming a drain contact hole pattern exposing
the thin film transistor by selectively removing the pro-
tective film;

forming a color filter layer on the exposed substrate;

forming an overcoat layer over the entire surface of the

substrate to cover the color filter layer and the protective
film;

forming a drain contact hole exposing the thin film transis-

tor by selectively removing the overcoat layer in accor-
dance with the drain contact hole pattern;

forming a first electrode connected to the thin film transis-

tor via the drain contact hole on the overcoat layer;
forming a white organic light emitting layer on the first
electrode; and

forming a second electrode to cover the white organic light

emitting layer.

8. The method of claim 7, wherein white light emitted by
the white organic light emitting layer is discharged to the
outside sequentially through the overcoat layer, the color
filter layer, and the substrate.

9. The method of claim 7, wherein the gate insulating layer
and the protective film are selectively removed such that one
edge of the protective film formed in the display region of the
substrate is disposed at the same position of one edge of the
gate insulating layer.

10. The method of claim 7, wherein the gate insulating
layer and the protective film are formed of the same material.

11. The method of claim 7, wherein the exposing a portion
of the display region of the substrate by selectively removing
the gate insulating layer of the thin film transistor and the
protective film, and simultaneously forming the drain contact
hole pattern exposing the thin film transistor by selectively
removing the protective film is performed using a half tone
mask.
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