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(57) ABSTRACT

A method of fabricating an organic light emitting display
device is discussed. The method in one example includes:
sequentially forming a first metal film and a second metal
film on a substrate and performing a mask procedure for the
first and second metal films, to form a gate electrode, a first
storage electrode and a pad in a thin film transistor region,
a storage capacitor region and a pad region; forming a gate
insulation film on the substrate provided with the gate
electrode; forming a third storage electrode which overlaps
the second storage electrode with a passivation film ther-
ebetween and is connected to the drain electrode; forming
red, green and blue color filters in respective pixel regions
of the substrate; and forming an organic light emitting diode
on the substrate provided with the color filter.

12 Claims, 8 Drawing Sheets

350 320

NANNANY \\k\\\\\\\
R SRS
BN AN

—:

A \[,\ .‘_::v-' :
\ Pixel> |
132 102

(O8]

112



U.S. Patent Feb. 7, 2017 Sheet 1 of 8 US 9,564,480 B2

FIG. 1A (Related Art)
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND MANUFACTURING METHOD
THEREOF

CROSS REFERENCES TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C.
§119(a) to Korean Patent Application No. 10-2013-0167693
filed in the Republic of Korea on Dec. 30, 2013, which is
hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

Field of the Disclosure

The present application relates to an organic light emitting
display device. More particularly, the present application
relates to an organic light emitting display device adapted to
enhance reliability of elements and reduce the number of
mask procedures, and to a method of manufacturing the
same.

Description of the Related Art

Recently, flat panel display devices are being developed
for replacing cathode ray tube devices (CRTs), which are
heavy and have large volume. The flat panel display devices
include liquid crystal display (LCD) devices and organic
light emitting display (OLED) devices.

OLED devices are self-luminous and do not need an
additional light source, unlike LCD devices. As such, OLED
devices are thinner, have lighter weight and superior color
reproduction ranges when compared to LCD devices. In
accordance therewith, the OLED device is being spotlighted
as a next generation display device.

OLED devices are generally classified into a passive type
and an active type.

The active type of OLED device includes thin film
transistors opposite to pixels. As such, the active type OLED
device has advantages of lower power consumption and
superior definition compared to the passive type OLED
device. Therefore, the active type OLED device is mainly
used to implement a large-sized image display device.

A display panel of an ordinary OLED device includes
sub-pixels arranged in a matrix shape. The sub-pixels can
include red, green and blue sub-pixels. Alternatively, the
sub-pixels can each include a white sub-pixel and a color
conversion layer configured to convert white light of the
white sub-pixel into one of red, green and blue lights. Also,
the sub-pixels can be of the active type or the passive type.
For example, the active type sub-pixel includes a switching
transistor configured to transfer a data signal in response to
a scan signal, a storage capacitor used to store a data voltage
corresponding to the data signal, a driving transistor con-
figured to generate a driving current corresponding to the
data voltage, and an organic light emitting diode configured
to emit light corresponding to the driving current. Thus, the
active type OLED sub-pixel can be formed in a 2T1C (two
transistors and one capacitor) structure including the switch-
ing transistor, the driving transistor, the capacitor and the
organic light emitting diode. Alternatively, the active type
sub-pixel can be formed in one of 3T1C, 4T2C and 5T2C
structures and so on. Also, the sub-pixel can be formed in
one of a top emission mode, a bottom emission mode and a
dual emission mode based on a cross-sectional structure.

FIG. 1 is a cross-sectional view showing an etch stopper
and a contact hole formed through the same mask procedure
in a related art method of manufacturing of an OLED device;
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Referring to FIG. 1, a switching transistor or a driving
transistor is formed in a thin film transistor structure.
Although they are not shown in the drawing, storage elec-
trodes, a pixel electrode and pads are simultaneously formed
when the thin film transistor is formed.

The procedure of forming an etch stopper 15 included in
the thin film transistor will now be described.

A metal film is formed on a substrate of a transparent
insulation material. A gate electrode 11 is formed by per-
forming a mask procedure for the metal film. Also, a gate
insulation film 12 is formed on the entire surface of the
substrate 10 provided with the gate electrode 11.

Thereafter, a channel layer 14 corresponding to a semi-
conductor layer is formed on the gate insulation film oppo-
site to the gate electrode 11, and an etch stopper 15 is formed
on the channel layer 14. The etch stopper is used to protect
the channel layer 14. Also, a contact hole Ck exposing a part
of the gate electrode 11 is formed in the gate insulation film
12. In general, the etch stopper 15 and the contact hole Ck
are formed through different mask procedures. However, in
order to reduce the number of mask procedures, the related
art manufacturing method for an OLED device enables the
etch stopper 15 and the contact hole Ck to be simultaneously
formed.

Also, it is necessary to perform a heat treatment process
for the etch stopper 15. The heat treatment process can be
performed for the etch stopper which is formed by depos-
iting an insulation layer for the etch stopper 15 and pattern-
ing the insulation layer through the mask procedure. Alter-
natively, the heat treatment process can be performed for an
insulation layer deposited for the etch stopper before the
insulation layer is patterned into the etch stopper 15 through
the mask procedure.

However, it is preferable to perform the heat treatment
process for the etch stopper 15 which is completed through
the mask procedure. In this instance, the element can obtain
superior reliability as shown in FIGS. 4A and 4B.

In view of'this point, the related art manufacturing method
of' the OLED device allows the heat treatment process to be
performed for the completed etch stopper 15 as shown in
FIG. 1B. However, a part of the gate electrode 11 exposed
the contact hole Ck can be damaged due to the heat
treatment process.

In other words, the etch stopper 15 is completed through
an etching process and the heat treatment process. A part of
the gate electrode 11 is externally exposed through the gate
contact hole Ck. Due to this, the gate electrode 11 might be
damaged during the etching process and the heat treatment
process.

Although only the gate electrode 11 shown in the drawing
is described, a storage electrode and gate and data pads are
formed on the substrate 10 in the same layer as the gate
electrode, such that they are partially exposed through
respective contact holes. As such, the storage electrode and
the gate and data pads can be damaged during the formation
procedure of the etch stopper 15.

These damages result in reliability deterioration of the
elements and quality deterioration of images.

SUMMARY OF THE INVENTION

Accordingly, embodiments of the present application are
directed to an organic light emitting display device and a
manufacturing method thereof that substantially obviate one
or more of problems due to the limitations and disadvan-
tages of the related art.
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The embodiments provide an organic light emitting dis-
play device and a manufacturing method thereof which are
adapted to prevent damage of a gate electrode, a storage
electrode and pads by forming a barrier layer of a conductive
oxide semiconductor material on a gate metal film.

The embodiments provide an organic light emitting dis-
play device and a manufacturing method thereof which are
adapted to enhance reliability of elements and reduce the
number of mask procedures by forming a barrier layer of a
conductive oxide semiconductor material on a gate elec-
trode, a storage electrode and pads.

Additional features and advantages of the embodiments
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the embodiments. The advantages of the embodi-
ments will be realized and attained by the structure particu-
larly pointed out in the written description and claims hereof
as well as the appended drawings.

In order to solve the above-mentioned problems of the
related art, a manufacturing method of an OLED display
device according to an embodiment includes: sequentially
forming a first metal film and a second metal film on a
substrate and performing a mask procedure for the first and
second metal films, to form a gate electrode, a first storage
electrode and a pad in a thin film transistor region, a storage
capacitor region and a pad region; forming a gate insulation
film on the substrate provided with the gate electrode;
forming a channel layer on the gate insulation film opposite
to the gate electrode; forming an insulation film on the
substrate provided with the channel layer; forming an etch
stopper disposed on the channel layer and first through third
contact holes configured to expose the gate electrode, the
first storage electrode and the pad using another mask
procedure; forming a source electrode and a drain electrode,
which are disposed on the substrate provided with the etch
stopper, and a second storage electrode disposed on the gate
insulation film opposite to the first storage electrode within
the storage capacitor region; forming a third storage elec-
trode which overlaps the second storage electrode with a
passivation film therebetween and is connected to the drain
electrode; forming red, green and blue color filters in respec-
tive pixel regions of the substrate; and forming an organic
light emitting diode which is formed on the substrate pro-
vided with the color filters and includes a first electrode
electrically connected to the third storage electrode, an
organic emission layer formed on the first electrode and a
second electrode formed on the organic emission layer.

An OLED display device according to another embodi-
ment includes: a gate electrode, a first storage electrode and
a pad which are formed on a substrate corresponding to a
thin film transistor region, a storage capacitor region and a
pad region; barrier layers formed on the gate electrode, the
first storage electrode and the pad; a gate insulation film
formed on the substrate provided with the barrier layers; a
channel layer formed on the gate insulation film opposite to
the gate electrode; an etch stopper formed on the channel
layer; a source electrode configured to contact one end of the
channel layer and one end of the etch stopper; a drain
electrode separated from the source electrode, connected to
the first storage electrode through the gate insulation film
and configured to contact other ends of the channel layer and
the etch stopper; a first connective portion connected to a
barrier layer on the gate electrode through the gate insulation
film; a second storage electrode formed on the gate insula-
tion film opposite to the first storage electrode; a first pad
contact layer connected to the pad through the gate insula-
tion film; a passivation film formed on the substrate pro-
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vided with the first connective portion, the source and drain
electrodes, the second storage electrode and the first pad
contact layer; a second connective portion connected to the
first connective portion through the passivation film; a third
storage electrode connected to the drain electrode through
the passivation film and overlapping the second storage
electrode; a second pad contact layer connected to the first
pad contact layer through the passivation film; a color filter
formed in a pixel region of the substrate provided with the
second connective portion, the third storage electrode and
the second pad contact layer; and an organic light emitting
diode which is formed on the substrate provided with the
color filter and includes a first electrode electrically con-
nected to the third storage electrode, an organic emission
layer formed on the first electrode and a second electrode
formed on the organic emission layer.

Other systems, methods, features and advantages will be,
or will become, apparent to one with skill in the art upon
examination of the following figures and detailed descrip-
tion. It is intended that all such additional systems, methods,
features and advantages be included within this description,
be within the scope of the present invention, and be pro-
tected by the following claims. Nothing in this section
should be taken as a limitation on those claims. Further
aspects and advantages are discussed below in conjunction
with the embodiments. It is to 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

The accompanying drawings, which are included to pro-
vide a further understanding of the embodiments and are
incorporated herein and constitute a part of this application,
illustrate embodiment(s) of the present invention and
together with the description serve to explain embodiments
of the invention. In the drawings:

FIG. 1A is a cross-sectional view showing an etch stopper
and a contact hole formed through the same mask procedure
in a related art method of manufacturing of an OLED device;

FIG. 1B is a cross-sectional view illustrating a heat
treatment process of the related art OLED device manufac-
ture method being performed after the formation of an etch
stopper,

FIGS. 2A through 2K are cross-sectional views illustrat-
ing an OLED manufacture method according to an embodi-
ment of the present invention;

FIGS. 3A through 3D are cross-sectional views illustrat-
ing in detail a procedure of manufacturing a gate electrode,
a storage electrode and pads of an OLED device according
to an embodiment of the present invention; and

FIGS. 4A and 4B are data sheets comparatively illustrat-
ing characteristics of an element in accordance with per-
forming time points of a heat treatment process for an etch
stopper which is included in an OLED device of the present
invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Reference will now be made in detail to embodiments of
the present invention, examples of which are illustrated in
the accompanying drawings. These embodiments introduced
hereinafter are provided as examples in order to convey their
spirits to the ordinary skilled person in the art. Therefore,
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these embodiments might be embodied in a different man-
ner, so that they are not limited to these embodiments
described here. Also, the size and thickness of the device
might be exaggerated for the sake of convenience in the
drawings. Wherever possible, the same reference numbers
will be used throughout this disclosure including the draw-
ings to refer to the same or like parts.

FIGS. 2A through 2K are cross-sectional views illustrat-
ing an OLED manufacture method according to an embodi-
ment of the present invention.

Referring to FIGS. 2A through 2K, the OLED device
manufacture method according to an embodiment of the
invention forms a gate electrode 101 on a substrate 100. The
substrate 100 is formed from a transparent insulation mate-
rial. The gate electrode 101 can be prepared by forming a
gate metal film on the substrate 100 and performing a first
mask procedure for the gate metal film. At the same time, not
only is a first storage electrode 131 formed on the substrate
100 opposite to a storage capacitor region but also a pad 170
is formed on the substrate 100 opposite to a pad region. The
pad 170 can be a pad for one of a gate line, a data line and
a power supply line.

The gate metal film can include at least two metal films.

For example, the gate metal film can be formed in a triple
layered structure including sequentially stacked first through
third metal layers. The first metal layer can be formed from
a molybdenum alloy such as molybdenum-titanium MoTi.
The second metal layer can be formed from an opaque
conductive material with a low resistance. For example, the
second metal layer can be formed from one of aluminum Al,
an aluminum alloy, tungsten W, copper Cu, nickel Ni,
chromium Cr, molybdenum Mo, titanium Ti, platinum Pt,
and tantalum Ta. The third metal layer can be formed from
a conductive oxide semiconductor or a metal oxide. The
conductive oxide semiconductor can be one of indium-
gallium-zinc-oxide 1GZO, zinc oxide ZnO, and titanium
oxide TiO. The metal oxide can be one of indium-tin-oxide
ITO and indium-zinc-oxide 1ZO.

Alternatively, the gate electrode 101, the first storage
electrode 131 and the pad 170 can be formed in a double
layered structure which includes a first metal layer formed
from an opaque conductive material with a low resistance
and a second metal layer formed from one of a conductive
oxide semiconductor and a metal oxide. The opaque con-
ductive material of the low resistance can be one of a
molybdenum-titanium alloy, aluminum Al, an aluminum
alloy, tungsten W, copper Cu, nickel Ni, chromium Cr,
molybdenum Mo, titanium Ti, platinum Pt, tantalum Ta and
alloys thereof. The conductive oxide semiconductor can be
one of indium-gallium-zinc-oxide IGZO, zinc oxide ZnO
and titanium oxide TiO. The metal oxide can be one of
indium-tin-oxide 1TO, indium-zinc-oxide 1ZO and indium-
tin-zinc-oxide ITZO.

In this instance, the gate electrode 101 is configured with
a gate electrode pattern 101a and a gate barrier layer 1015
as shown in FIG. 3B. Similarly, the first storage electrode
131 is configured with a storage electrode pattern 131a¢ and
a storage barrier layer 1315, and the pad 170 is configured
with a pad electrode pattern 170a and a pad barrier layer
17064.

In other words, the gate electrode 101, the storage elec-
trode 131 and the pad 170 are each covered with a barrier
layer which is formed from an oxide semiconductor.

After the gate electrode 101, the first storage electrode
131 and the pad 170 are formed on the substrate 100 as
described above, a gate insulation film 102 is formed on the
entire surface of the above-mentioned substrate 100 as
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shown in FIG. 2B. Also, a channel layer 104 is formed on
the gate insulation film 102 opposite to the gate electrode
101.

The gate insulation film 102 can be formed from a silicon
oxide SiOx and in a single layer structure. Alternatively, the
gate insulation film 102 can be formed in a multi-layered
structure by alternately depositing a silicon nitride SiNx and
a silicon oxide SiOx.

The channel layer 104 can be a semiconductor layer
including a crystalline silicon layer and an ohmic contact
layer. Alternatively, the channel layer 104 can be formed
from an oxide semiconductor layer.

The oxide semiconductor layer can be formed from an
amorphous oxide which includes at least one of Indium In,
zinc 7Zn, gallium Ga and hafhium Hf. For example, if the
oxide semiconductor layer is formed from the oxide semi-
conductor of Ga—In—7n—O0 through a sputtering process,
three targets formed of In203, Ga203 and ZnO or a single
target formed from Ga—In—Z7n oxide can be used in the
sputtering process. Alternatively, the oxide semiconductor
layer can be formed through the sputtering process which
uses either three targets formed from HfO2, In203 and ZnO
or a single target formed from Hf—In—7n oxide.

When the channel layer 104 is formed on the gate
insulation film 102 as described above, an etch stopper 106
is formed on the channel layer 104 as shown in FIG. 2C. The
etch stopper 106 can be prepared by depositing an insulation
layer on the entire surface of the above-mentioned substrate
100 and then performing a mask procedure for the insulation
layer.

At this time, contact holes partially exposing the gate
electrode 101, the first storage electrode 131 and the pad 170
are simultaneously formed. As such, the OLED device
manufacture method can reduce the number of mask pro-
cedures.

Subsequently, a heat treatment process is performed for
the etch stopper 106 in order to harden the etch stopper 106.
During the formation of the etch stopper 106 in the related
art, the gate electrode 101, the storage electrode 131 and the
pad 170, which are exposed through the contact holes, are
damaged due to an etching process and the heat treatment
process. This results from the fact that the gate electrode
101, the storage electrode 131 and the pad are not covered
with any barrier layer in the related art.

In contrast, the gate electrode 101, the storage electrode
131 and the pad 170 of the present invention can be covered
with barrier layers formed from a conductive oxide semi-
conductor. As such, the gate electrode 101, the storage
electrode 131 and the pad 170 are not damaged during the
formation of the etch stopper 106.

When the etch stopper 106 is formed on the substrate 100
as described above, a source electrode 107a and a drain
electrode 1075 are formed at both ends of the channel layer
104 by forming a source/drain metal film on the entire
surface of the above-mentioned substrate 100 and then
performing a mask procedure for the source/drain metal
film, as shown in FIG. 2D. In accordance therewith, a thin
film transistor is completed. The drain electrode 1075 is
electrically connected to the storage electrode 131 through
the respective contact hole. Such a thin film transistor can be
one of a switching transistor and a driving transistor formed
in a pixel region of the OLED device.

Also, a connective portion 201 is formed into the contact
hole exposing a part of the gate electrode 101. A second
storage electrode 132 is formed on the gate insulation film
102 opposite to the first storage electrode 131. A first pad



US 9,564,480 B2

7

contact layer 171 is formed into the respective contact hole
exposing a part of the pad 170.

In addition, a data line and a power supply line can be
simultaneously formed when the source/drain electrodes
1074 and 1075 are formed.

The source/drain metal film can be formed from an
opaque conductive material with a low resistance. For
example, the source/drain metal film can be formed from
one of aluminum Al, an aluminum alloy, tungsten W, copper
Cu, nickel Ni, chromium Cr, molybdenum Mo, titanium Ti,
platinum Pt, tantalum Ta and so on. Alternatively, the
source/drain metal film can be formed in a double layered
structure which includes a stacked transparent conductive
material layer and an opaque conductive material layer. The
transparent conductive material layer can be formed from
indium-tin-oxide ITO and indium-zinc-oxide 1ZO.

After the source electrode 107a and the drain electrode
1075 are formed on the substrate 100, a passivation film 112
can be formed on the entire surface of the above-mentioned
substrate 100 as shown in FIG. 2E. Also, contact holes
exposing the first connective portion 201 in contact with the
gate electrode 101, the drain electrode in contact with the
first storage electrode 131 and the first pad contact layer 171
in contact with the pad 170 are formed in the passivation
film by performing a mask procedure for the passivation film
112.

Afterward, a metal film is formed on the substrate pro-
vided with the contact holes, and a mask procedure is
performed for the metal film. As such, a second connective
portion 203 is stacked on the first connective portion 201, a
third storage electrode 133 is disposed on the passivation
film opposite to the second storage electrode 132, and a
second pad contact layer 172 is stacked on the first pad
contact layer 171 as shown in FIG. 2F.

The second connective portion 203 can be connected to a
gate electrode of a different transistor which is formed in the
respective pixel region. The different transistor can be one of
another switching transistor and a driving transistor.

The third storage electrode 133 overlaps with the first and
second storage electrodes 131 and 132. Also, the third
storage electrode 133 is electrically connected to the drain
electrode 1075.

Thereafter, a red color filter 238 is formed in a pixel
region by coating a red color resin on the above-mentioned
substrate and then performing light exposure and develop-
ment processes for the coated red color resin. Also, a red
color filter 239 is formed on the above-mentioned substrate
100 opposite to the thin film transistor occupying a non-
display region, as shown in FIG. 2H.

In the same way, a green color filter and a blue color filter
are sequentially formed on the above-mentioned substrate
100 opposite to the thin film transistors occupying different
non-display regions.

Also, an overcoat layer 212 is formed on the entire surface
of the substrate 100 provided with the color filters. The
overcoat layer 212 can be used to planarize the upper surface
of the substrate 100.

Subsequently, a first electrode 129 and a third pad contact
layer 173 are formed by depositing a transparent conductive
material on the entire surface of the above-mentioned sub-
strate 100 and then performing a mask procedure for the
deposited transparent conductive material, as shown in FIG.
21. The first electrode 129 is formed on the overcoat layer
212 opposite to the red color filter 238, and the third pad
contact layer 173 is formed on the second pad contact layer
172.
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If the OLED device is a bottom emission mode OLED
device, the first electrode 129 can be used as a cathode
electrode.

After the first electrode 129 is formed on the pixel region
of the above-mentioned substrate 100 as described above, a
bank layer 260 is formed by forming an insulation layer on
the entire surface of the above-mentioned substrate 100 and
then performing a mask procedure for the insulation layer, as
shown in FIG. 2J. The bank layer 260 exposes the respective
sub-pixel region. As such, the first electrode 129 correspond-
ing to a sub-pixel region size is exposed through the bank
layer 260.

Also, an organic emission layer 221 is formed on the
exposed surface of the first electrode 129. Moreover, a
second electrode 223 is formed on the entire surface of the
substrate 100 provided with the organic emission layer 221,
as shown in FIG. 2J. In accordance therewith, an organic
light emitting diode OL configured with the first and second
electrodes 129 and 223 and the organic emission layer 221
is completed.

The organic emission layer 221 can include a hole injec-
tion layer HIL, a hole transport layer HTL, an emission layer
EML, an electron transport layer ETL, and an electron
injection layer EIL. An electron blocking layer EBL is
included in the hole transport layer HTL. The electron
transport layer ETL is formed from a low molecular mate-
rial. For example, the electron transport layer ETL can be
formed from one of PBD, TAZ, Alq3, BAlq, TPBI and
Bepp2.

The emission layer EML of the organic emission layer
221 can emit color light in accordance with the formation
material of the emission layer EML. In order to realize full
color, red, green and blue emission layers can be formed in
respective sub-pixel regions. Alternatively, the emission
layer EML can become a white emission layer which is
formed by stacking red, green and blue organic materials.

As the color filters are formed in the sub-pixel regions, the
emission layer EML of the present invention can emit white
light.

Thereafter, a capping film 350 is attached on the above-
mentioned substrate 100 using an adhesive layer 320 as
shown in FIG. 2K.

In this way, the OLED device manufacture method of the
present invention can allow a barrier layer of a conductive
oxide semiconductor to be formed on the gate metal film
which is formed on the substrate. As such, damage to the
gate electrode, the storage electrode and the pad during the
manufacture procedure can be prevented.

Also, the OLED device manufacture method of the pres-
ent invention can enable the barrier layer of a conductive
oxide semiconductor to be formed on the gate electrode, the
storage electrode and the pad which are formed on the
substrate. In accordance therewith, the number of mask
procedures can be reduced and reliability of the elements
can be enhanced.

FIGS. 3A through 3D are cross-sectional views illustrat-
ing in detail a procedure of manufacturing a gate electrode,
a storage electrode 131 and pads of an OLED device
according to an embodiment of the present invention.

Referring to FIGS. 3A through 3D, a gate electrode 101,
a storage electrode and a pad 170 can be formed by
sequentially forming a first metal film MIL1 and a second
metal film ML2 on a substrate and then performing a mask
procedure for the first and second metal films ML.1 and
ML2.

The first metal film ML1 can be formed to have a single
metal layer or two metal layers. The second metal film M2
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can be formed from an oxide semiconductor with a conduc-
tive property. Preferably, the oxide semiconductor is a
material with an oxygen partial pressure of 0%.

As shown in FIG. 3B, the gate electrode 101 is configured
with a gate electrode pattern 101a and a gate barrier layer
1015. The first storage electrode 131 is configured with a
storage electrode pattern 131a¢ and a storage barrier layer
1314. The pad 170 is configured with a pad pattern 170a and
a pad barrier layer 1705.

The gate electrode pattern 101qa, the storage electrode
pattern 131a and the pad pattern 170a can be formed to each
have a single metal layer. Alternatively, the gate electrode
pattern 101a, the storage electrode pattern 131a and the pad
pattern 170a can be formed in a double layered structure
which includes stacked two metal layers.

Upper surfaces of the gate electrode pattern 101a, the
storage electrode pattern 131a and the pad pattern 170a can
be covered with barrier layers which are formed from an
oxide semiconductor. In other words, the upper surface
layers of the gate electrode 101, the first storage electrode
131 and the pad 170 are formed from an oxide semicon-
ductor and used as barrier layers.

After the gate electrode pattern 1014, the storage elec-
trode pattern 131a and the pad pattern 170a are formed on
the substrate 100 as described above, a gate insulation film
102 can be formed on the entire surface of the above-
mentioned substrate 100 as shown in FIG. 3C. Also, a
channel layer 104 can be formed on the gate insulation film
102 opposite to the gate electrode 101.

Thereafter, an etch stopper 106 can be formed on the
channel layer 104 by forming an insulation layer on the
entire surface of the substrate 100 provided with the channel
layer 104 and then performing a mask procedure for the
insulation layer, as shown in FIG. 3D.

At the same time, the present invention can allow first
through third contact holes C1, C2 and C3 partially exposing
the gate electrode 101, the storage electrode 131 and the pad
170 to be simultaneously formed together with the etch
stopper 106. As such, the number of mask procedures used
in the OLED device manufacture method of the present
invention can be reduced.

Subsequently, a heat treatment process can be performed
for the entire surface of the substrate 100 including the etch
stopper 106, in order to harden the etch stopper 106. When
the etch stopper 106 is hardened, the gate electrode 101, the
storage electrode 131 and the pad 170 can be externally
exposed by the first through third contact holes C1, C2 and
C3.

However, the present invention enables the upper surfaces
of the gate electrode 101, the storage electrode 131 and the
pad 170 to be covered with the respective barrier layers
1015, 1316 and 1705 which are formed from an oxide
semiconductor with a conductive property. As such, the gate
electrode 101, the storage electrode 131 and the pad 170 are
not damaged during an etching process and the heat treat-
ment process.

FIGS. 4A and 4B are data sheets comparatively illustrat-
ing characteristics of an element in accordance with per-
forming time points of a heat treatment process for an etch
stopper which is included an OLED device of the present
invention.

The formation procedure of the etch stopper includes a
heat treatment process. In more detail, the etch stopper can
be formed by depositing the insulation layer and performing
the heat treatment process for the insulation layer before the
etching process of the insulation layer, as described in FIGS.
3Athrough 3D. Alternatively, the etch stopper can be formed
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by depositing the insulation layer and etching the insulation
layer before the heat treatment process of the patterned etch
stopper. In other words, the heat treatment process is per-
formed before or after the etching process in the formation
of the etch stopper.

FIG. 4A illustrates a threshold voltage property of a
transistor when the etch stopper is formed by depositing the
insulation layer on the substrate and performing the heat
treatment process before the etching process. In this
instance, the transistor has a deviation of the threshold
voltage Vth corresponding to about 1.0V (A2.0V) as shown
in FIG. 4A. Due to this, reliability of the transistor cannot
satisfy a desired degree.

However, if the etch stopper is formed by depositing the
insulation layer and patterning the insulation layer through
the etching process before the heat treatment process, the
transistor has a threshold voltage property as illustrated in
FIG. 4B. Referring to FIG. 4B, the transistor has a deviation
of the threshold voltage Vth corresponding to about -0.72V
(A1.52V). As such, it is evident that the transistor secures
superior reliability.

In this way, the present invention can allow the heat
treatment process to be performed after the formation of the
etch stopper. As such, the etch stopper and the contact holes
can be formed through a single (or the same) mask proce-
dure. In accordance therewith, not only reliability of the
elements can be enhanced but also the number of mask
procedures can be reduced.

Also, the OLED device manufacture method of the pres-
ent invention can allow a barrier layer of a conductive oxide
semiconductor to be formed on the gate metal film which is
formed on the substrate. As such, damage to the gate
electrode, the storage electrode and the pad during the
manufacture procedure can be prevented.

Moreover, the OLED device manufacture method of the
present invention can enable the barrier layer of a conduc-
tive oxide semiconductor to be formed on the gate electrode,
the storage electrode and the pad which are formed on the
substrate. In accordance therewith, the number of mask
procedures can be reduced and reliability of the elements
can be enhanced.

Although embodiments have been described with refer-
ence to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
invention. More particularly, various variations and modi-
fications are possible in the component parts and/or arrange-
ments of the subject combination arrangement within the
scope of the invention, the drawings and the appended
claims. In addition to variations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

What is claimed is:

1. An organic light emitting display device comprising:

an electrode pattern on a substrate;

a barrier layer on the electrode pattern;

an insulation film on the substrate and covering the barrier
layer and having a contact hole on the barrier layer,
wherein the barrier layer is formed from a conductive
oxide, and

wherein the conductive oxide is one of indium gallium
zinc oxide (IGZO), zinc oxide (ZnO) and titanium
oxide (TiO);

a channel layer on the insulation film;

an etch stopper on the channel layer;
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a drain electrode configured to contact one end of the
channel layer and one end of the etch stopper; and

an organic light emitting diode which is disposed over the
substrate and includes a first electrode electrically
connected to the drain electrode, an organic emission
layer formed on the first electrode and a second elec-
trode on the organic emission layer.

2. The organic light emitting display device of claim 1,
wherein the electrode pattern includes at least two metal
layers.

3. The organic light emitting display device of claim 2,
wherein the at least two metal layers are each formed from
one of a molybdenum-titanium alloy MoTi, aluminum Al, an
aluminum alloy, tungsten W, copper Cu, nickel Ni, chro-
mium Cr, molybdenum Mo, titanium Ti, platinum Pt and
tantalum Ta.

4. An organic light emitting display device comprising:

a gate electrode, a first storage electrode and a pad which
are disposed on a substrate corresponding to a thin film
transistor region, a storage capacitor region and a pad
region, respectively;

barrier layers on the gate electrode, the first storage
electrode and the pad;

a gate insulation film on the substrate provided with the
barrier layers;

a channel layer on the gate insulation film opposite to the
gate electrode;

an etch stopper on the channel layer;

a source electrode configured to contact one end of the
channel layer and one end of the etch stopper;

a drain electrode separated from the source electrode,
connected to the first storage electrode through the gate
insulation film and configured to contact other ends of
the channel layer and the etch stopper;

a first connective portion connected to a barrier layer on
the gate electrode through the gate insulation film;

a second storage electrode on the gate insulation film
opposite to the first storage electrode;

a first pad contact layer connected to the pad through the
gate insulation film;

a passivation film on the substrate provided with the first
connective portion, the source and drain electrodes, the
second storage electrode and the first pad contact layer;

a second connective portion connected to the first con-
nective portion through the passivation film;
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a third storage electrode connected to the drain electrode
through the passivation film and overlapping the sec-
ond storage electrode;

a second pad contact layer connected to the first pad
contact layer through the passivation film;

a color filter in a pixel region of the substrate provided
with the second connective portion, the third storage
electrode and the second pad contact layer; and

an organic light emitting diode on the substrate provided
with the color filter and includes a first electrode
electrically connected to the third storage electrode, an
organic emission layer on the first electrode and a
second electrode on the organic emission layer.

5. The organic light emitting display device of claim 4,
wherein the barrier layers are formed from a conductive
oxide.

6. The organic light emitting display device of claim 5,
wherein the conductive oxide is one of indium gallium zinc
oxide 1GZO, zinc oxide ZnO and titanium oxide TiO.

7. The organic light emitting display device of claim 4,
wherein the gate electrode includes at least two metal layers.

8. The organic light emitting display device of claim 4,
wherein gate electrode is formed in a single layer which is
formed from one of an alloy of molybdenum and titanium
MoTi, aluminum Al, an aluminum alloy, tungsten W, copper
Cu, nickel Ni, chromium Cr, molybdenum Mo, titanium Ti,
platinum Pt and tantalum Ta.

9. The organic light emitting display device of claim 4,
wherein the gate electrode is formed in a double layered
structure configured with stacked metal layers which are
each formed from one of a molybdenum-titanium alloy
MoTi, aluminum Al, an aluminum alloy, tungsten W, copper
Cu, nickel Ni, chromium Cr, molybdenum Mo, titanium Ti,
platinum Pt and tantalum Ta.

10. The organic light emitting display device of claim 4,
the etch stopper is hardened through a heat treatment process
before the source and drain electrodes are formed.

11. The organic light emitting display device of claim 4,
wherein the etch stopper is hardened through a heat treat-
ment process after the etch stopper is formed.

12. The organic light emitting display device of claim 4,
wherein the first electrode is a cathode electrode and the
organic light emitting display device is a bottom emission
mode organic light emitting display device.

#* #* #* #* #*



