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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

CLAIM OF PRIORITY

This application makes reference to, incorporates the same
herein, and claims all benefits accruing under 35 U.S.C. §119
from an application earlier filed in the Korean Intellectual
Property Office on Sep. 24, 2010 and there duly assigned Ser.
No. 10-2010-0092852.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an organic light-emitting
display device and a method of manufacturing the same, and
more particularly, to an organic light-emitting display device
which can be fabricated simply and has excellent display
characteristics, and a method of manufacturing the same.

2. Description of the Related Art

Organic light-emitting display devices are self-emitting
display devices, in which a voltage is applied to a thin film
layer, including an anodean anode, a cathode, and an organic
emission layer disposed between the anode and the cathode,
so that electrons and holes are recombined in the organic
emission layer to thereby emit light.

Organic light-emitting display devices have been consid-
ered as next generation display devices due to their advan-
tages such as light weight, small thickness, wide viewing
angles, fast response speeds, and low power consumption.

On the other hand, organic light-emitting display devices
for realizing full-color images adopt an optical resonance
structure for changing optical lengths of wavelengths which
are emitted from organic emission layers in pixels of different
colors (for example, red, green and blue pixels).

SUMMARY OF THE INVENTION

The present invention provides an organic light-emitting
display device which can be fabricated simply and has excel-
lent display characteristics, and a method of manufacturing
the organic light-emitting display device.

According to an aspect of the present invention, an organic
light-emitting display device comprises: a first insulating
layer, a transparent conductive layer, and a second insulating
layer which are sequentially formed on a substrate; a thin film
transistor including an active layer formed under the first
insulating layer, a gate electrode including apart of the trans-
parent conductive layer as a lower electrode layer, and source
and drain electrodes connected to both sides of the active
layer; an organic light-emitting device including a part of the
transparent conductive layer as a pixel electrode, and includ-
ing an intermediate layer, which includes an emission layer,
and an opposite electrode which are sequentially stacked; and
a capacitor, including a first electrode and a second electrode,
which includes a part of the transparent conductive layer as a
lower electrode layer, wherein the transparent conductive
layer and the second insulating layer comprise a hole.

The transparent conductive layer may be patterned through
the hole. The hole may be formed by performing a dry etching
process on the second insulating layer, and the transparent
conductive layer may be formed by performing a wet etching
process on the transparent conductive layer.

The transparent conductive layer may have a structure
selected from the group consisting of ITO/Ag/ITO, ITO/Ag/
170, ATD and ITO/APC/ITO.
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2

The gate electrode and the source and drain electrodes may
include a plurality of metal layers. The gate electrode and the
source and drain electrodes may include aluminum.

The source and drain electrodes may be respectively con-
nected to source and drain regions via a contact hole formed
in the first insulating layer, the transparent conductive layer,
and the second insulating layer.

The first electrode may include the same material as the
active layer and may be formed on the same layer as the active
layer, and the second electrode may include the same material
as the source and drain electrodes.

The organic light-emitting display device may further
include a pixel defining layer for filling the holes of the
transparent conductive layer and the second insulating layer,
for exposing a part of the transparent conductive layer as the
pixel electrode, and for covering the source and drain elec-
trodes.

According to another aspect of the present invention, a
method of manufacturing an organic light-emitting display
device comprises: performing a first photomask process to
form an active layer of a thin film transistor (TFT) and a first
electrode of a capacitor on a substrate having a light-emitting
device forming area, a TFT forming area, and a capacitor
forming area; performing a second photomask process to
deposit a transparent conductive layer on the substrate on
which the active layer and the first electrode are formed, and
to form a protection layer and a gate electrode on the trans-
parent conductive layer of the light-emitting device forming
area and the TFT forming area; respectively: performing a
third photomask process to form an interlayer insulating layer
which exposes both sides of the active layer, a part of the
protection layer, and a part of the transparent conductive layer
of the capacitor forming area, and to disconnect the transpar-
ent conductive layer; and performing a fourth photomask
process to form source and drain electrodes contacting both
exposed sides of the active layer and a second electrode of the
capacitor, and to remove a part of the protection layer.

The performing of the first photomask process may
include: depositing a semiconductor layer on the substrate;
and forming the active layer and the first electrode by pattern-
ing the semiconductor layer.

The performing of the second photomask process may
include: sequentially depositing a first insulating layer, a
transparent conductive layer, and a first metal layer on the
entire substrate on which the active layer and the first elec-
trode are formed; and forming the protection layer and the
gate electrode in the light-emitting device forming area,
including the transparent conductive layer as a pixel elec-
trode, and in the TFT forming area including the transparent
conductive layer as a lower electrode layer, respectively, by
patterning the first metal layer.

The method may further include the step, after performing
the second photomask process, of doping the active layer and
the first electrode.

The first metal layer may be formed so as to have a multi-
layered structure.

The performing of the third photomask process may
include: depositing a second insulating layer on the substrate
on which the protection layer and the gate electrode are
formed; and forming a contact hole for exposing both sides of
the active layer, a first opening for exposing a part of the
protection layer, a second opening for exposing a part of the
transparent conductive layer of the capacitor forming area,
and a hole for disconnecting the transparent conductive layer,
by patterning the second insulating layer and the transparent
conductive layer.
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The hole may be formed in boundaries between the light-
emitting device forming area and the TFT forming area, and
between the TFT forming area and the capacitor forming
area.

The second insulating layer may be patterned by dry etch-
ing, and the transparent conductive layer may be patterned by
wet etching.

The performing of the fourth photomask process may
include: depositing a second metal layer on the interlayer
insulating layer; and forming the source and drain electrodes
and the second electrode, and removing a part of the protec-
tion layer, by patterning the second metal layer.

The method may further include performing a fifth photo-
mask process to form a pixel defining layer having a third
opening for exposing the transparent conductive layer of the
light-emitting device forming area on the substrate on which
the source and drain electrodes and the second electrode are
formed.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 is a schematic cross-sectional view illustrating a
part of an organic light-emitting display device according to
an embodiment of the present invention; and

FIGS. 2 thru 16 are schematic cross-sectional views for
explaining a method of manufacturing the organic light-emit-
ting display device of FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, exemplary embodiments of the present inven-
tion will be described in detail with reference to the attached
drawings. Like reference numerals designate like elements
throughout the specification. In the description, the detailed
descriptions of well-known functions and structures may be
omitted so as not to hinder an understanding of the present
invention.

In the drawings, the thicknesses of layers and regions are
exaggerated for clarity. Throughout the specification, it will
also be understood that, when an element such as layer, region
or substrate is referred to as being “on” another element, it can
be directly on the other element, or intervening elements may
also be present.

FIG. 1 is a schematic cross-sectional view illustrating a
part of an organic light-emitting display device according to
an embodiment of the present invention.

Referring to FIG. 1, a light-emitting device forming area
101, a thin film transistor (TFT) forming area 102, and a
capacitor forming area 103 are defined in the organic light-
emitting display device.

A TFT is formed in the TFT forming area 102. The TFT
may function as a driving device or a switching device. The
TFT includes an active layer 212, a gate electrode 215, and
source and drain electrodes 217a and 2175, respectively. A
first insulating layer 13 and a transparent conductive layer 14
are interposed between the gate electrode 215 and the active
layer 212 so as to insulate the gate electrode 215 from the
active layer 212. The transparent conductive layer 14 may
function as a lower electrode layer of the gate electrode 215.
Source and drain regions 212a and 2125, respectively, into
which high concentration impurities are injected, are formed
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4

at both sides of the active layer 212, and are connected to the
source and drain electrodes 217a and 2175, respectively. A
second insulating layer 16 is interposed between the gate
electrode 215 and the source and drain electrodes 217a and
217b, respectively.

An organic light-emitting device EL is formed in the light-
emitting device forming area 101. The organic light-emitting
device EL is electrically connected to the TFT. The organic
light-emitting device EL includes a part of the transparent
conductive layer 14 as a pixel electrode, includes an opposite
electrode 20, and also includes an intermediate layer 19 inter-
posed between the transparent conductive layer 14 and the
opposite electrode 20. A pixel defining layer 218 for defining
a pixel exposes a part of the transparent conductive layer 14.

A capacitor CAP is formed in the capacitor forming area
103. The capacitor CAP includes a first electrode 312 and a
second electrode 317, and the first insulating layer 13 and the
transparent conductive layer 14 are interposed between the
first electrode 312 and the second electrode 317. The trans-
parent conductive layer 14 may function as a lower electrode
layer of the second electrode 317. The first electrode 312 and
the active layer 212 are doped at the same time.

The transparent conductive layer 14 is completely formed
on a substrate 10 including the light-emitting device forming
area 101, the TFT forming area 102, and the capacitor form-
ing area 103. The transparent conductive layer 14 may func-
tion as the pixel electrode of the organic light-emitting device
EL, as a lower electrode layer of the gate electrode 215 of the
TFT, and as the lower electrode layer of the second electrode
317 of the capacitor CAP. The transparent conductive layer 14
and the second insulating layer 16 are patterned together to
form short-circuit preventing holes H4 at boundaries, such as
between the light-emitting device forming area 101 and the
TFT forming area 102, and between the TFT forming area
102 and the capacitor forming area 103.

The organic light-emitting display device of the current
embodiment has a metal mirror resonance structure through a
five-bottom mask process.

FIGS. 2 thru 16 are schematic cross-sectional views for
explaining a method of manufacturing the organic light-emit-
ting display device of FIG. 1 according to an embodiment of
the present invention.

Referring to FIG. 2, a buffer layer 11 and a semiconductor
layer 12 are sequentially formed on the substrate 10.

The substrate 10 may be formed of a transparent glass
material, mainly including Si0O,. However, the present inven-
tion is not limited thereto, and the substrate 10 may be formed
of any of various materials, for example, plastic or metals.

The buffer layer 11, including SiO, and/or SiNx, may be
further formed on the substrate 10 in order to maintain the
smoothness of the substrate 10 and to prevent impurities from
penetrating into the substrate 10.

The semiconductor layer 12 is formed on the buffer layer
11. The semiconductor layer 12 may be formed of amorphous
silicon or polycrystalline silicon. The polycrystalline silicon
may be obtained by crystallizing the amorphous silicon. The
amorphous silicon may be crystallized by using a rapid ther-
mal annealing (RTA) method, a solid phase crystallization
(SPC) method, an excimer laser annealing (ELLA) method, a
metal-induced crystallization (MIC) method, a metal-in-
duced lateral crystallization (MILC) method, or a sequential
lateral solidification (SLS) method.

The buffer layer 11 and semiconductor layer 12 may be
formed by a deposition method, for example, a plasma-en-
hanced chemical vapor deposition (PECVD) method, an
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atmospheric pressure CVD (APCVD) method, or a low-pres-
sure CVD (LPCVD) method, and the buffer layer 11 may be
omitted.

Referring to FIG. 3, a first photoresist P1 is formed on the
semiconductor layer 12, and a first photomask process is
performed using a first photomask M1, which includes light-
transmitting portions M11 and light-shielding portions M12.

Although not shown in the drawings, the stack structure is
exposed via the first photomask M1 by using an exposure
device (not shown), and then a series of processes, such as
developing, etching, and stripping or ashing, are performed.

In the current embodiment, a positive-PR of which a por-
tion exposed by light is removed is used. However, the present
invention is not limited thereto, and a negative-PR may be
used instead of the positive-PR.

Referring to FIG. 4, the semiconductor layer 12 is pat-
terned into an active layer 212 of a TFT and a first electrode
312 of a capacitor, which is formed of the same material as the
active layer 212 and on the same layer as the active layer 212,
as a result of the first photomask process.

Referring to FIG. §, the first insulating layer 13, the trans-
parent conductive layer 14, and the first metal layer 15 are
sequentially stacked in the stated order on the substrate 10 on
which the active layer 212 and the first electrode 312 are
formed.

The first insulating layer 13 may be formed by depositing
an inorganic material, such as SiOx or SiNx by using a depo-
sition method, for example, a PECVD method, an APCVD
method, or an LPCVD method. The first insulating layer 13
may have a single layer structure or a multi-layered structure,
and may function as a gate insulating layer of the TFT and an
insulating layer of the capacitor.

The transparent conductive layer 14 may be formed of at
least one or more selected from the group consisting of
indium tin oxide (ITO), indium zinc oxide (IZ0), zinc oxide
(Zn0), indium oxide (In,0;), indium gallium oxide (IGO),
and aluminum zinc oxide (AZO).

The transparent conductive layer 14 may have a multi-
layered structure, including one or more metals selected from
the group consisting of ITO/Ag/ITO, ITO/Ag/TZO, ATD
(ITO/Ag alloy/ITO), ITO/APC(Ag—Pd—Cu alloy YITO. In
the current embodiment, a triple-layered structure of ITO/
APC/TO (that is, layers 14a/14b/14c¢) is formed. However,
the present invention is not limited thereto, and the transpar-
ent conductive layer 14 may be formed of any of various
materials so as to have any of various multi-layered struc-
tures.

The first metal layer 15 may include one or more selected
from the group consisting of aluminum (Al), platinum (Pt),
palladium (Pd), silver (Ag), magnesium (Mg), gold (Au),
nickel (Ni), neodymium (Nd), iridium (Ir), chrome (Cr),
lithium (L1), calcium (Ca), molybdenum (Mo), titanium (Ti),
tungsten (W), and copper (Cu). In the current embodiment,
the first metal layer 15 includes Al.

In addition, the first metal layer 15 may include a plurality
of metal layers 154, 15b, and 15¢ and, in the current embodi-
ment, the first metal layer 15 includes a three-layer structure
(Mo/Al/Mo). That is, the metal layer 1556 is formed of Al and
the upper and lower metal layers 15a and 15¢, respectively,
are each formed of Mo. However, the present invention is not
limited to the above example, and the first metal layer 15 may
be formed of any of various materials so as to have any of
various multi-layered structures.

Referring to FIG. 6, a second photosensitive film P2 is
applied on the first metal layer 15, and then a second photo-
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mask process is performed using a second photomask M2,
which includes light-transmitting portions M21 and light-
shielding portions M22.

Referring to FIG. 7, as a result of the second photomask
process, the first metal layer 15 is patterned into a protection
layer 115 of an organic light-emitting device and a gate elec-
trode 215 of the TFT. The gate electrode 215 is formed so as
to correspond to a center portion of the active layer 212.

The second photosensitive film P2 does not remain in the
capacitor forming area 103 so as to remove the first metal
layer 15. Thus, the capacitor may also be doped in a subse-
quent process for doping a TFT.

Referring to FIG. 8, the active layer 212 may be doped with
ion impurities by using the gate electrode 215 as a self-
aligned mask. As a result, the active layer 212 includes source
and drain regions 212a and 2125, respectively, doped withion
impurities and a channel region 212¢ between the source and
drain regions 2124 and 2125, respectively. That is, since the
gate electrode 215 is used as the self-aligned mask, the source
and drainregions 212a and 2125, respectively, may be formed
without using an additional photomask.

In addition, the first electrode 312 of the capacitor may be
doped with ion impurities, when doping the active layer 212,
through the transparent conductive layer 14 from which the
first metal layer 15 is removed. The doping process of the first
electrode 312 may minimize a decrease in a capacity of the
capacitor, thereby improving the reliability of a semiconduc-
tor device.

The ion impurities injected when doping the active layer
212 may be the same as, or different from, those injected
when doping the first electrode 312.

In the current embodiment, a channel and a storage may be
formed through a single doping process, thereby reducing a
manufacturing time and cost.

Referring to FIG. 9, the second insulating layer 16 and a
third photosensitive film P3 are completely applied on the
substrate 10 on which the protection layer 115 and the gate
electrode 215 are formed, and then a third photomask process
is performed using a third photomask M3, which includes
light-transmitting portions M31 and light-shielding portions
M32.

The second insulating layer 16 may be formed of one or
more organic insulating materials selected from the group
consisting of polyimide, polyamide, an acrylic resin, benzo-
cyclobutene, and a phenol resin by using a spin coating
method. The second insulating layer 16 may be formed so as
to have a sufficient thickness. For example, the second insu-
lating layer 16 may be formed so as to be thicker than the
above-described first insulating layer 13 and may function as
an interlayer insulating layer between the gate electrode 215
and the source and drain electrodes 217a and 2175, respec-
tively. The second insulating layer 16 may also be formed of
an inorganic insulating material selected from the group con-
sisting of Si0,, SiNx, Al,O;, CuOx, Tb,0,, Y,O;, Nb,O,,
and Pr,QO;. Alternatively, the second insulating layer 16 may
be formed by alternately stacking the organic insulating mate-
rial and the inorganic insulating material.

Referring to FIG. 10, as a result of the third photomask
process, a first opening H1 for exposing the protection layer
115, contact holes H2a and H2b for exposing the source and
drain regions 212a and 2125, respectively, of the TFT, and a
second opening H3 for exposing the transparent conductive
layer 14 of the capacitor forming area 103 may be formed in
the second insulating layer 16.

In the current embodiment, a process for patterning the
transparent conductive layer 14 is not additionally performed
to form a pixel electrode of the light-emitting device forming
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area 101. Accordingly, a process for preventing a short circuit
due to the transparent conductive layer 14 is necessary.

In the current embodiment, a hole for disconnecting the
transparent conductive layer 14 is formed in the boundaries,
such as between the light-emitting device forming area 101
and the TFT forming area 102, and between the TFT forming
area 102 and the capacitor forming area 103. That is, short-
circuit preventing holes H4 for preventing the transparent
conductive layer 14 from being short-circuited are formed.
The transparent conductive layer 14 may be patterned
through the short-circuit preventing holes H4, and an etchant
may permeate into the transparent conductive layer 14
through the short-circuit preventing holes H4. The short-
circuit preventing hole H4 may be formed by removing the
second insulating layer 16 through dry etching and removing
the transparent conductive layer 14 through wet etching. The
first insulating layer 13 is exposed through the short-circuit
preventing hole H4 by etching the transparent conductive
layer 14 and the second insulating layer 16. In addition,
though not shown, the buffer layer 11 may be exposed
through the short-circuit preventing hole H4 by etching even
the first insulating layer 13 in the third photomask process.

In the current embodiment, two short-circuit preventing
holes H4a and H4b are formed so as to surely prevent the
transparent conductive layer 14 from being short-circuited.
However, the present invention is not limited thereto, and
only one short-circuit preventing hole or more than three
short-circuit preventing holes may be formed in each of the
boundaries between the light-emitting device forming area
101 and the TFT forming area 102 and between the TFT
forming area 102 and the capacitor forming area 103.

Referring to FIG. 11, a second metal layer 17 is formed on
the structure of F1G. 10.

The second metal layer 17 fills the first opening H1, the
contact holes H2a and H2b, the second opening H3, and the
short-circuit preventing holes Hda and H4b.

The second metal layer 17 may include one or more metals
selected from the group consisting of Al, Pt, Pd, Ag, Mg, Au,
Ni, Nd, Ir, Cr, Li, Ca, Mo, Ti, W, and Cu. In the current
embodiment, the second metal layer 17 may include Al, simi-
lar to the first metal layer 15.

In addition, the second metal layer 17 may include a plu-
rality of metal layers 17a, 175, and 17¢ and, in the current
embodiment, the second metal layer 17 includes a three-layer
structure (Ti/Al/T1). That is, the metal layer 175 is formed of
Al and the upper and lower metal layers 17a and 17¢, respec-
tively, are each formed of Ti. However, the present invention
is not limited thereto, and the second metal layer 17 may
include various materials and various layers.

Referring to FIG. 12, a fourth photosensitive film P4 is
applied on the second metal layer 17, and then a fourth pho-
tomask process is performed using a fourth photomask M4,
which includes light-transmitting portions M41 and light-
shielding portions M42.

Referring to FIG. 13, the source and drain electrodes 217a
and 2175, respectively, electrically connected to the source
and drain regions 212a and 2125, respectively, are formed in
the TFT forming area 102. The second electrode 317 of the
capacitor is formed in the capacitor forming area 103. The
transparent conductive layer 14 is disposed under the second
electrode 317, and thus the transparent conductive layer 14
functions as a lower electrode layer.

The second metal layer 17 and the protection layer 115,
formed in the first opening H1 of the light-emitting device
forming area 101, are removed. Thus, the transparent conduc-
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8

tive layer 14 of the light-emitting device forming area 101 is
exposed, and the exposed transparent conductive layer 14
functions as a pixel electrode.

The second metal layer 17, formed in the plurality of short-
circuit preventing holes H4a and H4b formed in each of the
boundaries between the light-emitting device forming area
101 and the TFT forming area 102, and between the TFT
forming area 102 and the capacitor forming area 103, is also
removed.

Referring to FIG. 14, a third insulating layer 18 is com-
pletely applied on the substrate 10 on which the source and
drain electrodes 217a and 2175, respectively, and the second
electrode 317 are formed, and then a fifth photomask process
is performed using a fifth photomask M5, which includes
light-transmitting portions M51 and light-shielding portions
M52.

The third insulating layer 18 may be formed of one or more
organic insulating materials selected from the group consist-
ing of polyimide, polyamide, an acrylic resin, benzocy-
clobutene, and a phenol resin by using a spin coating method.
The third insulating layer 18 may also be formed of an inor-
ganic insulating material selected from the group consisting
of Si0,, SiNx, Al,O,, CuOx, Tb,0,, Y,0,, Nb,O,, and
Pr,O;. Alternatively, the third insulating layer 18 may be
formed by alternately stacking the organic insulating material
and the inorganic insulating material.

Referring to FIG. 15, as a result of the fifth photomask
process, a third opening H5 is formed by patterning the third
insulating layer 18 so as to expose a center portion of the
transparent conductive layer 14 of the light-emitting device
forming area 101, thereby forming the pixel defining layer
218 for defining the pixel.

Referring to FIG. 16, the intermediate layer 19, including
an emission layer, and the opposite electrode 20 are formed in
the third opening H5.

The intermediate layer 19 may be formed of a low-molecu-
lar weight organic material or a high-molecular weight
organic material.

When the intermediate layer 19 is formed of a low-molecu-
lar weight organic material, the intermediate layer 19
includes a hole transport layer and a hole injection layer
which are stacked from the emission layer toward the sub-
strate 10, and includes an electron transport layer and an
electron injection layer which are stacked from the emission
layer toward the opposite electrode 20. Moreover, the inter-
mediate layer 19 may include other various layers stacked
when necessary. In this case, the organic material may be
copper phthalocyanine (CuPc), N,N'-Di(naphthalene-1-yl)-
N,N'-diphenyl-benzidine (NPB), tris-8-hydroxyquinoline
aluminum (Alg3), or the like.

When the intermediate layer 19 is formed of a high-mo-
lecular weight organic material, the intermediate layer 19
may include only a hole transport layer formed from the
emission layer toward the substrate 10. The hole transport
layer may be formed in the third opening H5 by ink-jet print-
ing or spin coating using poly-2,4-ethylene-dihydroxy
thiophene (PEDOT) or polyaniline (PANT). In this case, the
organic material may be a Poly-Phenylenevinylene (PPV)-
based high-molecular weight organic material or a Polyfluo-
rene-based high-molecular weight organic material, and a
color pattern may be formed by using a conventional method,
such as a thermal imprint method using ink-jet printing, spin
coating, or laser.

The opposite electrode 20 is completely applied on the
substrate 10 so as to be formed as a common electrode. In the
organic light-emitting display device of the current embodi-
ment, the transparent conductive layer 14 exposed by the third
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opening H5 is used as an anode, and the opposite electrode 20
is used as a cathode. The polarities of the electrodes may be
inverted.

When the organic light-emitting display device is a bottom
emission type display in which an image is displayed toward
the substrate 10, the opposite electrode 20 may be a reflective
electrode. In this case, the reflective electrode maybe formed
by thinly depositing a metal having a low-work function and
selected from the group consisting of, for example, Ag, Mg,
Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, Ca, LiF/Ca, and LiF/Al, or a
combination thereof.

On the other hand, although not shown in the drawings, a
sealing member or a moisture absorbent for protecting the
organic light-emitting display device from external moisture
or oxygen may be further formed on the opposite electrode
20.

According to the present invention, a channel and a storage
may be formed through a single doping process, thereby
reducing the manufacturing cost.

Also, a short-circuit preventing hole is formed in a trans-
parent conductive layer without additionally patterning the
transparent conductive layer, which is a pixel electrode, and
thus an organic light-emitting display device having a reso-
nance structure using a metal mirror may be manufactured,
thereby reducing the manufacturing time and cost.

Thus, the present invention provides an organic light-emit-
ting display device which can be fabricated simply, and which
has excellent display characteristics.

While the present invention has been particularly shown
and described with reference to exemplary embodiments
thereof, it will be understood by those of ordinary skill in the
art that various changes in form and detail maybe made
therein without departing from the spirit and scope of the
present invention, as defined by the following claims.

What is claimed is:

1. An organic light-emitting display device, comprising:

an active layer of a thin film transistor (TFT) in a TFT

forming area on a substrate and a first electrode of a
capacitor in a capacitor forming area on the substrate;

a first insulating layer on the substrate on which the active

layer and the first electrode are formed;

atransparent conductive layer on the substrate upon which

the first insulating layer is formed;

agate electrode contacting the transparent conductive layer

in the TFT forming area;

asecond insulating layer on the substrate on which the gate

electrode 1s formed;

aplurality of holes through both the transparent conductive

layer and the second insulting layer;

source and drain electrodes contacting both sides of the

active layer via the holes; and

asecond electrode of the capacitor contacting the transpar-

ent conductive layer in the capacitor forming area.

2. The organic light emitting display device of claim 1,
wherein the transparent conductive layer comprises

a first part of the transparent conductive layer as a lower

electrode layer of the gate electrode,

asecond part of the transparent conductive layer as a pixel

electrode, and

a third part of the transparent conductive layer as a lower

electrode layer of the second electrode of the capacitor.

3. The organic light emitting display device of claim 1, the
both sides of the active layer and the first electrode are doped.

4. The organic light emitting display device of claim 1, the
transparent conductive layer having a multi-layered structure.

5. The organic light emitting display device of claim 1,
wherein the holes are located in boundaries between the light-
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emitting device forming area and the TFT forming area, and
between the TFT forming area and the capacitor forming
area.

6. The organic light emitting display device of claim 1,
wherein the holes are formed by patterning the second insu-
lating layer by dry etching, and by patterning the transparent
conductive layer by wet etching.

7. The organic light emitting display device of claim 1,
wherein the holes are further extended to the first insulating
layer.

8. The organic light emitting display device of claim 2,
further comprising a pixel defining layer contacting a part of
the pixel electrode and exposing a center portion of the pixel
electrode.

9. An organic light-emitting display device, comprising:

a first insulating layer, a transparent conductive layer, and
a second insulating layer sequentially formed on a sub-
strate;

athin film transistor including an active layer formed under
the first insulating layer, a gate electrode comprising a
first part of the transparent conductive layer serving as a
lower electrode layer of the gate electrode, and source
and drain electrodes connected to the active layer;

an organic light-emitting device including a sequentially
stacked structure comprising a pixel electrode which
comprises a second part of the transparent conductive
layer, an intermediate layer which comprises an emis-
sion layer, and an opposite electrode;

a capacitor including a first electrode, and a second elec-
trode which comprises a third part of the transparent
conductive layer serving as a lower electrode layer ofthe
second electrode;

aplurality of holes through both the transparent conductive
layer and the second insulting layer.

10. The organic light-emitting display device of claim 9,
the transparent conductive layer is patterned through the
holes.

11. The organic light-emitting display device of claim 9,
wherein the holes are formed by a dry etching process on the
second insulating layer, and by a wet etching process on the
transparent conductive layer.

12. The organic light-emitting display device of claim 9,
wherein the transparent conductive layer has a structure
selected from the group consisting of ITO/Ag/TTO, [TO/Ag/
170, ATD, and ITO/APC/ITO.

13. The organic light-emitting display device of claim 9,
wherein the gate electrode and the source and drain electrodes
comprise a plurality of metal layers.

14. The organic light-emitting display device of claim 13,
wherein the gate electrode and the source and drain electrodes
comprise aluminum.

15. The organic light-emitting display device of claim 9,
the source and drain electrodes are connected to source and
drain regions of the active layer, respectively, via contact
holes formed through the first insulating layer, the transparent
conductive layer, and the second insulating layer.

16. The organic light-emitting display device of claim 9,
wherein the first electrode comprises a same material as the
active layer and is formed on a same layer as the active layer,
and the second electrode comprises a same material as the
source and drain electrodes.

17. The organic light-emitting display device of claim 9,
further comprising a pixel defining layer filling the holes of
the transparent conductive layer and the holes of the second
insulating layer, exposing the second part of the transparent
conductive layer of the pixel electrode, and covering the
source and drain electrodes.
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18. The organic light-emitting display device of claim 9,
wherein the holes are located in boundaries between the
organic light-emitting device and the thin film transistor, and
between the thin film transistor and the capacitor.

19. The organic light-emitting display device of claim 9, 5
the transparent conductive layer having a multi-layered struc-
ture.

12
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