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1
ORGANIC ELECTROLUMINESCENCE
DISPLAY DEVICE COMPRISING A CONTACT
ELECTRODE WITH ELASTICITY AND
FABRICATING METHOD THEREOF

This Nonprovisional Application claims priority under 35
U.S.C. §119(a) on Patent Application No. 10-2005-0128041
filed in Korea on Dec. 22, 2005, the entire contents of which
are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an organic electrolumines-
cence display device, and more particularly to an organic
electroluminescence display device that is adaptive for solv-
ing an electric contacting defect problem caused between a
light emission array and a TFT array, and a fabricating
method thereof.

2. Description of the Related Art

Recently, various flat panel display devices have been
developed to reduce the weight and size so as to replace a
relatively heavy and large-size cathode ray tube. The flat
panel display device includes liquid crystal display (LCD),
field emission display (FED), plasma display panel (PDP),
electro-luminescence (EL) display device and so on.

The PDP has a relatively simple structure and fabrication
process. Therefore, the PDP is most advantageous to be made
large-sized, but it has a disadvantage in that its light emission
efficiency and brightness are low and its power consumption
is high. The manufacturing process for the LCD is similar to
the semiconductor process. Therefore, the LCD is difficult to
be made large-sized, and its power consumption is high due to
a backlight unit. Further, the LCD has a disadvantage in that
its viewing angle is narrow and there is a high light loss by
optical devices such as a polarizing filter, a prism sheet, a
diffusion plate and so on. In comparison, the EL display
device has an advantage in that its response speed is fast, its
light emission efficiency and brightness are high and its view-
ing angle is wide.

The EL display device is generally divided into an inor-
ganic EL display device and an organic EL display device in
accordance with the used material.

The organic EL display device is driven with a low voltage
of about 5~20[V] in comparison with the inorganic EL dis-
play device which requires a high voltage of 100~200[V].
Therefore, it is possible to drive the organic EL display device
with a low DC voltage. Further, the organic EL display device
can be used as a pixel of a surface light source, a television
image display or a graphic display because the organic EL.
display device has an excellent characteristic such as a wide
viewing angle, a high speed response, a high contrast ratio
and so on. In addition, the organic EL display has a good color
impression and is thin and light. It is a suitable device for the
next generation flat panel display.

A method of driving the organic EL display device can be
divided into a passive matrix type and an active matrix type.

The passive matrix type organic EL display device is
simple in its configuration so its fabricating method is also
simple. However, there is a disadvantage in that its power
consumption is high, it is difficult to make a display device
large-sized, and its aperture ratio is deteriorated as the num-
ber of wire lines increases.

On the other hand, the active matrix type organic EL dis-
play device has advantages of high light emission efficiency
and high picture quality realization.

Further, the organic EL display device can be divided into
the Top Emission Type and the Bottom Emission Type in
accordance with its light emitting direction.
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2

FIG. 1 is a diagram illustrating an example of the Top
Emission Type active matrix organic EL display device in the
related art.

Referring to FIG. 1, the Top Emission Type active matrix
organic El display device of the related art includes a light
emission array 30 comprising a light emitting part formed on
a first substrate 1; a TFT array 40 comprising a thin film
transistor TFT controlling the light emitting part on a second
substrate 2; and a contact part 50 electrically connecting the
light emission array 30 and the TFT array 40. Further, the first
and second substrates 1, 2 are bonded together by a sealant 60.

The light emission array 30 includes a color filter array, a
first electrode 11, an organic light emitting layer 15 and a
second electrode 17 which are sequentially deposited on the
first substrate 1. Further it includes a barrier rib 13 which
separates the organic light emitting layer 15 and the second
electrode 17 so as to be form the pixel area.

The color filter array includes a black matrix 3 which
prevents light leakage from a pixel and blocks an external
light so as to increase contrast ratio; a color filter § for real-
izing color; an auxiliary color layer (or CCM (color change
method) layer) 7 for increasing a color reproduction effect of
the color filter 5; and an overcoat layer 9 for leveling the color
filter array.

The organic light emitting layer 15 includes a hole inject-
ing/transporting layer 15A, a light emitting layer 15B and an
electron injecting/transporting layer 15C.

Ifavoltage is applied between the first electrode 11 and the
second electrode 17, a hole generated from the first electrode
moves toward the light emitting layer 15B through the hole
injecting/transporting layer 15A. Further, an electron gener-
ated from the second electrode 17 moves toward the light
emitting layer 15B through the electron injecting/transport-
ing layer 15C. Accordingly, the hole and electron collide with
each other in the light emitting layer 15B to be re-combined,
thereby emitting the light. And, the light is emitted to the
outside through the color filter array so that a picture is dis-
played.

The TFT array 40 includes a semiconductor layer 4, a gate
insulating film 6, a gate electrode 8, an interlayer insulating
film 10, source and drain electrodes 12, 16, a passivation film
20, and a pixel electrode 22 which are sequentially deposited
on the second substrate 2.

As having the injected n+ impurities, the semiconductor
layer 4 includes a source area, a drain area and a channel area
formed between the source area and the drain area. The semi-
conductor layer 4 properly further includes an LDD (lightly
doped drain) area, where n-impurities are injected, between
the channel area and the source and drain areas for reducing
an off-current.

The gate electrode 8 is formed to overlap the channel area
of the semiconductor layer 4 with the gate insulating film 6.
The source and drain electrodes 12, 16 are formed to be
insulated with the gate electrode 8 by the interlayer insulating
film 10 therebetween. The source and drain electrodes 12, 16
are respectively connected to the source and drain areas of the
semiconductor layer 4 through a source contact hole 14 and a
drain contact hole 18 which penetrate the gate insulating film
6 and the interlayer insulating film 10.

The pixel electrode 22 is connected to the drain electrode
16 through the pixel contact hole 24 which penetrates the
passivation film 20.

The light emission array 30 and the TFT array 40 are
electrically contacted with each other through a contact part
50. The contact part 50 includes a contact supporting part 52
and a contact electrode 54. The contact supporting part 52 is
formed of a photo-resist pattern. The contact electrode 54 is
formed by a mask process to cover the pixel electrode 22 and
the contact supporting part 52, and is contacted with the
second electrode 17 of the light emission array 30 when
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bonding the first and second substrates 1, 2, thereby electri-
cally connecting the light emission array 30 and the TF T array
40.

The contact electrode 54 is comprised of a metal material
such as aluminum (Al), molybdenum (Mo), chrome (Cr) and
so on. In addition, the second electrode 17 of the emission
array 30 is also comprised of the metal material. Therefore,
the contacting adhesion between the contact electrode 54 and
the second electrode 17 is weak. Therefore, it may cause an
electric contacting problem that a signal from the TFT array
40 is not properly supplied to the second electrode 17. Fur-
ther, in case that the photo-resist pattern is not formed in a
uniform thickness when forming the contact supporting part
52, the contacting defect problem might be generated because
the contact electrode 54 formed on the contact supporting part
52 is thin and may not be in contact with the second electrode
17 of the light emission array 30. Because the contact sup-
porting part 52, the contact electrode 54 and the second elec-
trode 17 are all rigid material such as metal, when joining the
contact electrode 54 and the second electrode 17, it is hard to
completely contact the second electrodes 17 with the contact
electrodes 54 over the entire substrate area. Because it is hard
to form the all contact supporting part 52 and the contact
electrode 54 to have the exactly same height, a gap may be
generated between some contact electrodes 54 and the corre-
sponding second electrodes 17, which causes the contact
defect.

SUMMARY OF THE INVENTION

Accordingly, itis one of the objects of the present invention
to provide an organic electroluminescence display device that
is adaptive for solving a contacting defect problem caused
between a light emission array and a TFT array, and a fabri-
cating method thereof.

It is another one of the objects of the present invention to
provide an organic electroluminescence display device that
has a contact electrode with elasticity so as to be completely
contacted with the electrode of the light emission array by
pressing.

In order to achieve these and other objects of the invention,
an organic electro-luminescence display device as embodied
in the present invention includes a light emission array having
acolor filter array and an organic light emitting layer on a first
substrate; a thin film transistor array on a second substrate for
controlling the light emission array; and a contact electrode
formed of a conductive polymer material to electrically con-
nect the light emission array and the thin film transistor array.

In another aspect of the present invention, a method of
fabricating an organic electroluminescence display device, as
embodied in the present invention, includes providing first
and second substrates; forming a light emission array includ-
ing a color filter array and an organic light emitting layer on
the first substrate; forming a thin film transistor array on the
second substrate for controlling the light emission array; and
forming a contact electrode which includes a conductive
polymer material for electrically connecting the light emis-
sion array and the thin film transistor array.

In another aspect of the present invention, an organic elec-
tro-luminescence display device, as embodied in the present
invention, includes at least one light emission device, the light
emission device having a first electrode; at least one thin film
transistor for driving the light emission device, the at least one
thin film transistor being connected to a pixel electrode; a
conductive layer formed of a conductive polymer material to
electrically connect the light emission device and the pixel
electrode.

In another aspect of the present invention, a method of
fabricating an organic electroluminescence display device, as
embodied in the present invention, includes forming at least
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one light emission device having a first electrode; forming at
least one thin film transistor for driving the light emission
device; forming a pixel electrode connected to the at least one
thin film transistor; forming a conductive layer formed of a
conductive polymer material to electrically connect the light
emission device and the pixel electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects of the invention will be apparent
from the following detailed description of the embodiments
of the present invention with reference to the accompanying
drawings, in which:

FIG.1 is a diagram illustrating a Top Emission Type active
matrix organic electroluminescence display device of the
related art;

FIG. 2 is a diagram illustrating a Top Emission Type active
matrix organic electroluminescence display device according
to an embodiment of the present invention;

FIGS. 3A to 3F are diagrams illustrating a fabrication
process of a light emission array shown in FIG. 2;

FIGS. 4A to 4G are diagrams illustrating a fabrication
process of a TFT array shown in FIG. 2;

FIG. 5 is a diagram illustrating the formation of a contact
supporting part shown in FIG. 2;

FIGS. 6A to 6C are diagrams illustrating a first embodi-
ment of forming a contact electrode shown in FIG. 2; and

FIGS. 7A to 7C are diagrams illustrating a second embodi-
ment of forming a contact electrode shown in FIG. 2.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings.

With reference to FIGS. 2 to 7C, embodiments of the
present invention will be explained as follows.

FIG. 2 is a diagram illustrating a Top Emission Type active
matrix organic electroluminescence display device according
to an embodiment of the present invention.

Referring to FIG. 2, the organic electroluminescence dis-
play device according to an embodiment of the present inven-
tion includes a light emission array 130 where a light emitting
part is formed on a first substrate 101; a TFT array 140 where
a thin film transistor TFT controlling the light emitting part is
formed on a second substrate 102; and a contact part 150
which electrically connects the light emission array 130 and
the TFT array 140. The first and second substrates 101, 102
are bonded together by a sealant 160.

The light emission array 130 includes a color filter array, a
first electrode 111, an organic light emitting layer 115 and a
second electrode 117 which are sequentially deposited in the
first substrate 101, and further includes a barrier rib 113
which separates the organic light emitting layer 115 and the
second electrode 117 so as to form a pixel area.

The color filter array includes a black matrix 103 which
prevents light leakage from a pixel and blocks/absorbs an
external light so as to increase contrast ratio; a color filter 105
for realizing color; an auxiliary color layer (or CCM (color
change method) layer) 107 for increasing a color reproduc-
tion effect of the color filter 105; and an overcoat layer 109 for
leveling the color filter array.

The organic light emitting layer 115 includes a hole inject-
ing/transporting layer 115A, a light emitting layer 115B and
an electron injecting/transporting layer 115C.

If a voltage is applied between the first electrode 111 and
the second electrode 117, a hole generated from the first
electrode 111 moves toward the light emitting layer 115B
through the hole injecting/transporting layer 115A. Further,
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an electron generated from the second electrode 117 moves
toward the light emitting layer 115B through the electron
injecting/transporting layer 115C. Accordingly, the hole and
electron collide with each other in the light emitting layer
115B to be re-combined, thereby emitting the light. The light
is emitted to the outside through the color filter array to
display a picture.

The TFT array 140 includes a semiconductor layer 104, a
gate insulating film 106, a gate electrode 108, an interlayer
insulating film 110, source and drain electrodes 112, 116, a
passivation film 120, and a pixel electrode 122 which are
sequentially deposited in the second substrate 102.

By injecting the n+ impurities, the semiconductor layer
104 includes a source area, a drain area and a channel area
formed between the source area and the drain area. And, the
semiconductor layer 104 might further include an LDD
(lightly doped drain) area, where n-impurities are injected,
between the channel area and the source and drain areas for
reducing an off-current.

The gate electrode 108 is formed to overlap the channel
area of the semiconductor layer 104 with the gate insulating
film 106. The source and drain electrodes 112, 116 are formed
to be insulated with the gate electrode 108 with the interlayer
insulating film 110 therebetween. The source and drain elec-
trodes 112, 116 are respectively connected to the source and
drain areas of the semiconductor layer 104 through a source
contact hole 114 and a drain contact hole 118 which penetrate
the gate insulating film 106 and the interlayer insulating film
110.

The pixel electrode 122 is connected to the drain electrode
116 through the pixel contact hole 124 which penetrates the
passivation film 120.

The light emission array 130 and the TFT array 140 are
electrically contacted with each other through a contact part
150. The contact part 150 includes a contact supporting part
152 and a contact electrode 154. The contact supporting part
152 is formed by a photolithography process using a photo-
resist pattern of metal material. The contact electrode 154 is
formed to cover the contact supporting part 152 and part of the
pixel electrode 122 by use of a material such as polyaniline,
polypyrole, polythiopene and so on. Further, the contact elec-
trode 154 is in contact with the second electrode 117 of the
light emission array 130 when bonding the first and second
substrates 101, 102, thereby electrically connecting the light
emission array 130 and the TFT array 140.

The fabricating method of the organic electroluminescence
display device according to an embodiment of the present
invention including a method of forming the contact electrode
154 will be explained in reference to FIGS. 3A to 3F. FIGS.
3 A to 3F are diagrams shown by inverting an upper part and
alower part of the light emission array 130 shown in FIG. 2 in
order to explain the fabrication process of the light emission
array 130 shown in FIG. 2.

Referring to FIG. 3, an opaque material is patterned by a
photolithography process using a mask and an etching pro-
cess after the opaque material is deposited in the first substrate
101, thereby forming the black matrix 103.

A photosensitive red resin R is deposited on the entire
surface of the first substrate 101 where the black matrix 103 is
formed. A mask having an exposure area and a shielding area
is aligned on the first substrate 101 where the red resin R is
deposited. Subsequently, the red resin R exposed through an
exposure area by a photolithography process using a mask
and an etching process is removed and the red resin R which
is not exposed through a shielding area remains, thereby
forming a red color filter 105R.

A green resin G is deposited on the entire surface of the first
substrate 101 where the red color filter 105R is formed. The
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6

same mask process as the process of forming the red color
filter 105R is repeated, thereby forming a green color filter
105G.

A blue resin B is deposited on the entire surface of the first
substrate 101 where the green color filter 105G is formed. The
same mask process as the process of forming the red and
green color filters 105R, 105G is repeated, thereby forming a
blue color filter 105B. At this moment, gaps between the
adjacent blue, green and red color filters 105B, 105R, 105G
are each set to be about 5 pum to 7 um with the black matrix 103
therebetween.

An auxiliary color layer 107 is formed on the color filter
105 which is formed through such a process. The auxiliary
color layer 107 is formed to correspond to the color filter 105,
thereby acting to increase a color reproduction of the color
filter 105.

A transparent resin with an insulating characteristic is
spread on the first substrate 101 where the auxiliary color
layer 107 is formed, thereby forming an overcoat layer 109, as
shown in FIG. 3B.

The transparent electrode material is deposited on the
entire surface of the first substrate 101 where the overcoat
layer 19 is formed, by a deposition method such as sputtering,
etc, thereby forming the first electrode 111, as shown in FIG.
3C. The transparent electrode material in use is indium tin
oxide (ITO), tin oxide (TO) or indium zinc oxide (1ZO).

An insulating material is patterned by a photolithography
process and an etching process after depositing or spreading
an organic or inorganic insulating material on the first sub-
strate 101 where the first electrode 111 is formed, thereby
forming abarrier rib 113, as shown in FIG. 3D. The barrier rib
113 has a reverse taper structure so that the organic light
emitting layer formed later on can be separated. Even though
not shown in the diagram, an insulating film can further be
formed between the first electrode 111 and the barrier rib 113.

Subsequently, as shown in FIG. 3E, the organic light emit-
ting layer 115 corresponding to each color filter 105 area is
formed on the first substrate 101 where the barrier rib 113 is
formed. At this moment, the organic light emitting layer 115
can be configured to be single-layered or multi-layered. In
case of being configured to be multi-layered, the hole inject-
ing/transporting layer 115A, the light emitting layer 115B,
and the electron injecting/transporting layer 115C are
sequentially formed.

A second electrode 117 is formed by a deposition method
such as sputtering on the first substrate 101 where the organic
light emitting layer 115 is formed, as shown in FIG. 3F. The
second electrode 117 can be formed by use of one of alumi-
num (Al), calcium (Ca) and magnesium (Mg). It can also be
formed in a double metal layer of lithium fluorine/aluminum
(LIF/ALl) or as the like.

FIGS. 4A to 4G are diagrams illustrating a fabrication
process of a TFT array 140 shown in FIG. 2.

First, referring to FIG. 4A, apoly crystalline silicon layeris
formed by a dehydrogenation process and a crystallization
process using heat after depositing an amorphous silicon on
the second substrate 102, and the silicon layer is patterned by
a photolithography process using a mask and an etching pro-
cess, thereby forming the semiconductor layer 104.

The semiconductor layer 104 is defined as a source area, a
drain area and a channel area formed between the source area
and the drain area.

A buffer layer including at least one of silicon nitride and
silicon oxide (though not shown in the diagram) might be
formed between the second substrate 102 and the semicon-
ductor layer 104.

The gate insulating film 106 is formed by use of an insu-
lating material such as silicon nitride and silicon oxide, as
shown in FIG. 4B, on the second substrate 102 where the
semiconductor layer 104 is formed.
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A gate metal material is patterned by a photolithography
process using a mask and an etching process after depositing
a gate metal material by a deposition method such as sputter-
ing on the second substrate 102 where the gate insulating film
106 is formed, thereby forming the gate electrode 108, as
shown in FIG. 4C. And then, impurities are injected to form a
source area and a drain area of the semiconductor layer 104.
The gate metal material is a conductive metal including at
least one of aluminum (Al), aluminum alloy, copper (Cu),
tungsten (W), tantalum (Ta) and molybdenum (Mo).

An insulating material is formed by a photolithography
process using a mask and an etching process after depositing
the insulating material on the second substrate 102 where the
gate electrode 108 is formed. The interlayer insulating film
110 including the source and drain contact holes 114, 118
which expose the source and drain areas of the semiconductor
layer 104, is formed as shown in FIG. 4D.

Subsequently, a source and drain metal layer is patterned
by a photolithography process using a mask and an etching
process after depositing the source and drain metal layer by
the deposition method such as sputtering on the second sub-
strate 102 where the interlayer insulating film 110 is formed.
The source electrode 112 and the drain electrode 116 which
are respectively in contact with the source area and drain area
of the semiconductor layer 104, are formed as shown in FIG.
4E. At this moment, the source electrode 112 and the drain
electrode 116 are each in contact with the semiconductor
layer 104 through the source contact hole 114 and the drain
contact hole 118.

The insulating material is patterned by a photolithography
process and an etching process after depositing the insulating
material on the second substrate 102 where the source and the
drain electrodes 112, 116 are formed. The passivation film
120 having the pixel contact hole 124 which exposes the drain
electrode 116, is formed as shown in FIG. 4F.

The conductive metal is patterned by a photolithography
process and an etching process after depositing the conduc-
tive metal on the second substrate 102 where the passivation
film 120 is formed. The pixel electrode 122 which is in con-
tact with the drain electrode 116, is formed as shown in FIG.
4G. At this moment, the pixel electrode 122 is in contact with
the drain electrode 116 through the pixel contact hole 124.

The photo-resist pattern is formed on the pixel electrode
122 of the TFT array 140 formed by such a process, thereby
forming the contact supporting part 152, as shown in FIG. 5.

FIGS. 6A to 6C are diagrams illustrating a first embodi-
ment of forming a contact electrode 154 on the contact sup-
porting part 152.

At first, referring to FIG. 6A, a conductive polymer 172 is
sprayed by a spreading process such as nozzle spray, spin
coating or the like on the TFT array 140 where the contact
supporting part 152 is formed. The conductive polymer 172
comprises of at least selected one of polyaniline, polypyrole,
polythiopene and so on. In this embodiment, there is used a
molding technique of solidifying to form a shape with a soft
mold 174. The conductive polymer material can be used by
being mixed with a polymer material which can be hardened
by heat, UV or a mono-acryl.

After aligning the soft mold 174 on the spread conductive
polymer 172, as shown in FIG. 6B, the soft mold 174 is
pressed slightly. For example, the soft mold 174 can be
pressed by its own weight. Then, the soft mold 174 can
exactly contact to the top surface of the TFT array 140.

The soft mold 174 is made from a rubber material with high
elasticity such as polydimethylsiloxane (PDMS), polyure-
thane or cross-linked Novolac resin. There is a groove 171
corresponding to a pattern which makes the conductive poly-
mer 172 remain on the TFT array 140, i.e., a pattern which
electrically connects the pixel electrode 122 of the TFT array
140 with the second electrode 117 of the light emission area
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30. Herein, the typical soft mold 174 is proposed in the
Korean Patent Application No. 2003-0098122 which is pre-
applied by this applicant of the present invention. The soft
mold is surface-treated to have the hydrophobic or the hydro-
philic property. In an embodiment of the present invention,
the soft mold is treated to have a repulsive property against the
conductive polymer 172.

The conductive polymer 172 is gathered into a space
formed between the contact supporting part 152 and the
groove 171 ofthe soft mold 174 by a capillary force generated
by a pressure between the soft mold 174 and the TFT array
140 and a repulsive force between the soft mold 174 and the
conductive polymer 172, as shown in FIG. 6B. As aresult, the
conductive polymer 172 pattern is formed on the TFT array
140 in a pattern shape of being transferred inversely to the
groove 171 pattern of the soft mold 174. Specifically, the
conductive polymer 172 pattern covers the contact supporting
part 152 on the TFT array 140 and is formed in a part which
is in contact with the pixel electrode 122.

After solidifying the conductive polymer 172 pattern by
use of a thermosetting process, a light curing process through
a photo polymerization reaction process or a temperature-
applying treatment, the soft mold 174 is separated from the
TFT array 140. Then, the contact electrode 154 is formed of
the conductive polymer 172, as shown in FIG. 6C.

FIGS. 7A to 7C are diagrams illustrating a second embodi-
ment of forming the contact electrode 154 on the contact
supporting part 152.

At first, referring to FIG. 7A, the conductive polymer 172
is disposed by a supply roller 176 where the conductive
polymer 172 is spread on the surface thereof on the contact
supporting part 152 where the TFT array 140 is formed. The
conductive polymer 172 used in the second embodiment
comprises at least selected one of plyaniline, polypyrole,
polythiopene, and so one in the same manner as the first
embodiment. However, this embodiment uses a printing tech-
nique and solidifies the conductive polymer material of high
viscosity within a short time after spreading the conductive
polymer material. The conductive polymer material can be
mixed with an organic solvent of an alcohol group which can
be easily vaporized.

Heat is applied to the conductive polymer 172 disposed on
the contact supporting part 152 at not less than a glass tran-
sition temperature of the conductive polymer which remains
in a state where the solvent is removed (vaporized), as shown
in FIG. 7B. Then, the conductive polymer 172 is softened by
the heat so as to flow down completely covering the contact
supporting part 152, thereby being in contact with the pixel
electrode 122 of the TFT array 140. Accordingly, the contact
electrode 154 of the conductive polymer 172 is formed, as
shown in FIG. 7C.

The light emission area 130 and the TFT array 140 formed
in this way are bonded by the sealant 160 spread between the
first substrate 101 and the second substrate 102, as in FIG. 2,
so as to be electrically connected through the contact part 150.
At this moment, the contact electrode 154 of the contact part
150 formed on the pixel electrode 122 of the TF'T array 140 is
formed of the conductive polymer, thereby having a low
surface energy. And, the second electrode 117 of the light
emission array 130 is formed of a metal material, thereby
having a high surface energy. Thus, the adhesive force is
greatly improved than the related art where the contact elec-
trode 154 and the second electrode 117 are all formed of the
metal material. Further, the risk of the causing the contact
defect is low even if there is a thickness difference between
the contact parts 150 when being in contact with the second
electrode 117 of the light emission array 130 due to the elastic
characteristic of the conductive polymer. In addition, the con-
tacting area is increased to improve the contact therebetween.



US 7,965,034 B2

9

In addition, in the method of forming the contact electrode
154 in the related art, the mask process is used. Therefore,
there is a problem in that the required time for process is long,
the photo-resist material and stripping solution are wasted,
and expensive equipments such as exposure equipment and
so on are needed. However, no mask process is required in the
illustrated embodiments of the present invention. Therefore,
the fabrication process is simplified and the cost is reduced in
comparison with the related art.

As described above, the organic electro-luminescence dis-
play device and the fabricating method thereof according to
the illustrated embodiments of the present invention form the
contact electrode by use of the conductive polymer material.
Therefore, the contact surface can be perfectly in contact so as
to generate no contact defect when the contact electrode is in
contact with the second electrode of the light emission area by
the pressure upon bonding them because the contact electrode
which electrically connects the light emission array with the
TFT array has ductility differently from the contact electrode
ofthe related art that is formed of a metal. Accordingly, in the
contact electrode according to the illustrated embodiments of
the present invention, the wire breakage problem is reduced
when being electrically in contact with the second electrode
of the light emission array. Further, the organic electrolumi-
nescence display device and the fabricating method thereof
form the contact electrode by use of the conductive polymer
material differently from the related art where the contact
electrode is formed of the metal by a photolithography pro-
cess, thus the fabrication process is simplified and there is an
effect of reducing the cost.

Although the present invention has been explained by the
embodiments shown in the drawings described above, it
should be understood to the ordinary skilled person in the art
that the invention is not limited to the embodiments, but rather
that various changes or modifications thereof are possible
without departing from the spirit of the invention. Accord-
ingly, the scope of the invention shall be determined only by
the appended claims and their equivalents.

What is claimed is:

1. An organic electroluminescence display device, com-

prising:

a light emission array having a color filter array on a first
substrate, a first and second electrodes formed on the
color filter array and an organic light emitting layer
formed between the first and second electrodes, wherein
the organic light emitting layer includes a hole injecting/
transporting layer, a light emitting layer and an electron
injecting/transporting layer;

a thin film transistor array having a pixel electrode con-
nected to a thin film transistor on a second substrate for
controlling the light emission array;

a contact supporting part formed on the pixel electrode,
wherein the contact supporting part is formed of a photo-
resist; and

a contact electrode formed of a conductive polymer mate-
rial comprising any one of polypyrole and polythiopene
to have elasticity, and positioned between the pixel elec-
trode of the thin film transistor array and the second
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electrode of the light emission array to electrically con-
nect the pixel electrode to the second electrodes formed
of a metal material,

wherein the contact electrode has a surface energy lower
than the second electrode,

wherein the second electrode of the light emission array is
formed between the electron injecting/transporting
layer and the contact electrode, and connected to the
contact electrode having elasticity,

wherein the thin film transistor array further comprises:

a semiconductor layer formed on the second substrate, the
semiconductor layer having a source area, a drain area
and a channe] area between the source area and the drain
area;

a gate electrode overlapped with the channel area of the
semiconductor layer with a gate insulating film therebe-
tween;

a source electrode connected to the source area of the
semiconductor layer through a source contact hole
which penetrates the gate insulating film and an inter-
layer insulating film that is deposited on the gate insu-
lating film; and

a drain electrode connected to the drain area of the semi-
conductor layer through a drain contact hole which pen-
etrates the gate insulating film and the interlayer insu-
lating film,

wherein the pixel electrode is connected to the drain elec-
trode through a pixel contact hole which penetrates the
interlayer insulating film and a passivation film that is
deposited on the source electrode and the drain elec-
trode,

wherein the contact electrode and the contact supporting
part are formed on a part of the pixel electrode, wherein
the part of the pixel electrode is positioned on the pas-
sivation film, and

wherein the contact electrode is formed to cover a top
surface and side surfaces of the contact supporting part
and connected to the second electrode.

2. The organic electroluminescence display device accord-
ing to claim 1, wherein the light emission array further com-
prises:

a barrier rib formed on the first electrode for dividing the
organic light emitting layer and the second electrode to
define a pixel area,

wherein the first electrode is formed between the color
filter array and the hole injecting/transporting layer.

3. The organic electroluminescence display device accord-
ing to claim 2, wherein the color filter array further com-
prises:

a black matrix formed at a location corresponding to the

barrier rib on the first substrate;

a plurality of color filters formed with the black matrix
therebetween;

an auxiliary color layer formed on the color filter; and

an overcoat layer formed on the first substrate where the
auxiliary color layer is formed.

4. The organic electroluminescence display device accord-

ing to claim 1, wherein the first and second substrates are
bonded together by a sealant.

* * * Ed *
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