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(57) ABSTRACT

An organic electroluminescence display device and a
method of manufacturing the same, configured to prevent IR
drop of a second electrode by forming an auxiliary electrode
line in an organic electroluminescence display device, are
disclosed. The display device is also configured to prevent
pixel shrinkage caused by deterioration of an organic elec-
troluminescent layer due to transfer of gases into the organic
electroluminescent layer. The out-gassing is prevented by
providing a plurality of patterns and/or trenches in the
auxiliary electrode line to reduce the contact area between
the auxiliary electrode line and the second electrode, thereby
lowering heat resistance and optimizing heat transfer during
a curing process, and also allowing for removal of remaining
gases in an organic film.
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ORGANIC ELECTROLUMINESCENCE DISPLAY
DEVICE HAVING AUXILIARY ELECTRODE LINE
AND METHOD OF MANUFACTURING THE SAME

[0001] This application claims the priority of Korean
Patent Application No. 10-2004-98878, filed on Nov. 29,
2004, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein in its entirety by
reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates generally to organic
electroluminescence display devices and methods of manu-
facturing the same, and more particularly to an organic
electroluminescence display device configured to prevent a
pixel shrinkage phenomenon caused by deterioration of an
organic electroluminescent layer.

1. Field of the Invention

[0004]

[0005] An organic electroluminescence display device,
such as an organic light emitting diode (OLED) display, has
desirable characteristics such as spontaneous emission, wide
viewing angle, fast response, small thickness, low produc-
tion cost, and high contrast. Therefore, much attention has
been paid to the organic electroluminescence display device
as a next generation flat display device.

[0006] An exemplary organic electroluminescence display
device comprises an anode electrode, a cathode electrode,
and an organic electroluminescent layer interposed therebe-
tween. Electrons and holes supplied from the respective
anode and cathode electrodes are combined into electron-
hole pairs in an excited state thereof, wherein these excited
electron-hole pairs can be referred to as excitons. When the
excitons return to a ground state, the energy difference
between the excited and ground states is emitted as visible
light.

[0007] Organic electroluminescence display devices are
classified into a passive matrix type and an active matrix
type, according to their pixel driving schemes, and the
devices are arrayed in an NxM matrix. In a passive matrix
type organic electroluminescence display device, the anode
and cathode electrodes are arranged perpendicular to each
other, and the pixels are driven by line selection. In the
active matrix type organic electroluminescence display
device, a pixel electrode of each pixel, that is, a display
region, is connected to a thin film transistor, and the voltage
of the pixel is maintained by capacitance of a capacitor
connected to the thin film transistor.

2. Description of the Related Technology

[0008] More specifically, in the active matrix type organic
electroluminescence display device, each unit pixel includes
a switching transistor, a driving transistor, a capacitor, and
an electroluminescence (EL) element, such as a light emit-
ting diode. A voltage supply line Vdd is provided as a
common power source to the driving transistor and the
capacitor. The voltage supply line Vdd controls the current
through the driving transistor to the EL element. In addition,
an auxiliary electrode line is provided as an auxiliary power
source to a second electrode. The auxiliary electrode line
provides a current by generating a potential difference
between source/drain electrodes and the second electrode.
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[0009] FIG. 1 is a cross sectional view of an exemplary
active matrix type organic electroluminescence display
device. Referring to FIG. 1, the conventional active matrix
type organic electroluminescence display device 10 com-
prises a substrate 100 having panel and wire regions A and
B, and a buffer layer 105. A semiconductor layer 110,
comprising source/drain regions 110¢ and 110¢ and a chan-
nel region 1104, is disposed on the buffer layer 105 in the
panel region A. In one embodiment, the source/drain regions
110¢ and 110a and the channel region 1105 are formed by a
patterning process.

[0010] The display device 10 further comprises a gate
insulating layer 120 disposed over the semiconductor layer
110, and a gate electrode 130 corresponding to the channel
region 1105 formed on the gate insulating layer 120 in the
panel region A. An interlayer insulating layer 140 is formed
on the gate electrode 130 over substantially the entire
surface of the substrate 100. Following formation of the
interlayer insulating layer 140, source/drain electrodes 145
are connected to the source/drain regions 110¢ and 110a
through contact holes 141 formed in the interlayer insulating
layer 140 in the panel region A. The semiconductor layer
110, the gate electrode 130, and the source/drain electrodes
145 form a thin film transistor (TFT).

[0011] A first conductive pattern 147, comprising substan-
tially the same material as that of the source/drain electrodes
145, is also formed in the wire region B. The first conductive
pattern 147 forms the aforementioned auxiliary electrode
line. Subsequently, an insulating layer 150, such as a pas-
sivation layer and a planarization layer, is formed on the
source/drain electrodes 145 and the first conductive pattern
147, and over substantially the entire surface of the substrate
100. Next, the insulating layer 150 formed on the upper
portion of the first conductive pattern 147 in the wire region
B is removed by a lithography process, for example.

[0012] A viahole 155 is formed on the insulating layer 150
in the panel region A to expose one of the source/drain
electrodes 145. A first electrode 170 is formed by a pattern-
ing process so as to contact the source/drain electrodes 145
through the via hole 155, and extend to the insulating layer
150.

[0013] Following formation of the first electrode 170, to
the exclusion of the wire region B, a pixel defining layer 175
having an opening 178 is formed on the first electrode 170
and the insulating layer 150. Next, an organic layer 180,
including at least an organic electroluminescent layer, is
formed on the first electrode 170 exposed by the opening in
the panel region A. The organic layer 180 may be formed,
for example by a patterning process. A second electrode 190
is formed on the organic layer 180 over substantially the
entire surface of the substrate 100. Thereby, the second
electrode 190 in the wire region B is electrically connected
to the first conductive pattern 147.

[0014] In some organic electroluminescence display
devices, the first conductive pattern 147 comprises the same
material as that of the source/drain electrodes 145 in the
panel region A, and a line width of the first conductive
pattern 147 may be large. The materials of the first conduc-
tive pattern 147, molybdenum (Mo), tungsten (W), and
molybdenum tungsten (MoW), have a higher heat capacity
than a silicon nitride (SiNx) layer of the insulating layer 150.
The “heat capacity” of a substance is the amount of heat
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energy required to change its temperature by one degree, and
has units of energy per degree. Because of the differences in
heat capacity between the first conductive pattern 147 and
the silicon nitride layer, the first conductive pattern 147
cannot effectively transfer heat to the silicon nitride layer. As
a result, reflow is not effectively performed between each of
the panel regions during the organic layer curing process.
Thereby, the effects of the curing process are different
between the panel regions of a display, causing the thick-
nesses of the organic layers to be different between the panel
regions of the display. In addition, gases remaining in the
organic layers may cause pixel shrinkage. Specifically, the
out-gassing or gases remaining in an organic layer may
result in deterioration of the organic electroluminescent
layer of the display.

[0015] Furthermore, a small line width of the first con-
ductive pattern 147 may cause IR drop at the second
electrode. IR drop is a signal integrity effect caused by wire
resistance and current drawn from power and ground grids.
If wire resistance is too high or the cell current larger than
predicted, an unacceptable voltage drop may occur. This
results in poor performance and increased noise suscepti-
bility.

SUMMARY OF CERTAIN INVENTIVE
EMBODIMENTS

[0016] In order to solve the aforementioned problems,
embodiments of the invention include an organic electrolu-
minescence display device and a method of manufacturing
the same, wherein IR drop of a second electrode is prevented
by forming an auxiliary electrode line in the organic elec-
troluminescence display device. The auxiliary electrode line
comprises a plurality of patterns and/or trenches which
reduce a contact area between the auxiliary electrode line
and the second electrode. This reduction in contact area
reduces heat resistance, thereby improving heat transfer
during the curing of an organic layer in the display device.
The improved heat transfer results in a more uniform organic
layer, which provides for removal of gases remaining in the
organic layer, thereby preventing deterioration of an organic
electroluminescent layer due to out-gassing of the remaining
gases into the organic electroluminescent layer. Thus, pixel
shrinkage due to deterioration of the organic electrolumi-
nescent layer is prevented.

[0017] According to a first aspect of the invention, an
organic electroluminescence display device comprises a
substrate having a panel region and a wire region, and a thin
film transistor formed in the panel region of the substrate,
wherein the thin film transistor comprises a semiconductor
layer, a gate electrode, and source/drain electrodes. The
display device further comprises a plurality of first conduc-
tive patterns formed in the wire region of the substrate, an
insulating layer formed on the first conductive patterns to
expose at least the first conductive patterns, and a first
electrode formed in contact with one of the source/drain
electrodes through a via hole formed in the insulating layer.
The display device also comprises a plurality of second
conductive patterns formed on the first conductive patterns
in the wire region, an organic layer formed on the first
electrode in the panel region using a patterning process,
wherein the organic layer comprises at least one organic
electroluminescent layer, and a second electrode formed on
the organic layer over the entire surface of the substrate.
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[0018] In some embodiments, the first and second con-
ductive patterns are electrically connected to the second
electrode to constitute an auxiliary electrode line. In addi-
tion, the first conductive patterns may comprise the same
material as that of the source/drain electrodes, and the
second conductive patterns may comprise the same material
as that of the first electrode.

[0019] According to a second aspect of the invention, an
organic electroluminescence display device comprises a
substrate having a panel region and a wire region, and a thin
film transistor formed in the panel region of the substrate,
wherein the thin film transistor comprises a semiconductor
layer, a gate electrode, and source/drain electrodes. The
display device further comprises a first conductive pattern
formed in the wire region of the substrate and having a
trench, an insulating layer formed on the first conductive
pattern to expose at least the first conductive pattern, and a
first electrode formed to be in contact with one of the
source/drain electrodes through a via hole formed in the
insulating layer. The display device also comprises an
organic layer formed on the first electrode in the panel
region using a patterning process, wherein the organic layer
comprises at least an organic electroluminescent layer, and
a second electrode formed on the organic layer over sub-
stantially the entire surface of the substrate. In this second
aspect, the first conductive pattern may be electrically con-
nected to the second electrode so as to form an auxiliary
electrode line. In addition, the first conductive pattern may
have a trench comprising the same material as those of the
source/drain electrodes.

[0020] According to a third aspect of the invention, an
organic electroluminescence display device comprises a
substrate having a panel region and a wire region, and a thin
film transistor formed in the panel region of the substrate,
wherein the thin film transistor comprises a semiconductor
layer, a gate electrode, and source/drain electrodes. The
display device further comprises a plurality of first conduc-
tive patterns formed in the wire region of the substrate, an
insulating layer formed to expose at least upper portions of
the first conductive patterns, a first electrode formed in
contact with one of the source/drain electrodes through a via
hole in the insulating layer, and a plurality of second
conductive patterns formed in contact with the first conduc-
tive patterns in the insulating layer of the wire region. The
display device also comprises an organic layer formed on the
first electrode in the panel region using a patterning process,
wherein the organic layer comprises at least a first organic
electroluminescent layer, and a second electrode formed on
the organic layer over the entire surface of the substrate. In
this third aspect, the first and second conductive patterns
may be electrically connected to the second electrode so as
to form an auxiliary electrode line. In addition, the first
conductive patterns may comprise the same material as that
of the gate electrode, and the second conductive patterns
may comprise the same material as that of the first electrode.

[0021] According to a fourth aspect of the invention, an
organic electroluminescence display device comprises a
substrate having a panel region and a wire region, and a thin
film transistor formed in the panel region of the substrate,
wherein the thin film transistor comprises a semiconductor
layer, a gate electrode, and source/drain electrodes. The
display device further comprises a first conductive pattern
formed in the wire region of the substrate and having a
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trench, an interlayer insulating layer formed on the first
conductive pattern to expose at least an upper portion of the
first conductive pattern, and an insulating layer, wherein the
insulating layer is formed on the source/drain electrodes and
removed on the upper portion of the first conductive pattern
using a lithography process. The display device also com-
prises a first electrode formed in contact with one of the
source/drain electrodes through a via hole formed in the
insulating layer, an organic layer formed on the first elec-
trode using a patterning process, the organic layer compris-
ing at least one organic electroluminescent layer, and a
second electrode formed on the organic layer over substan-
tially the entire surface of the substrate. In this fourth aspect,
the first conductive pattern may be electrically connected to
the second electrode so as to form an auxiliary electrode
line. In addition, the first conductive pattern may have a
trench comprising the same material as that of the gate
electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other features and advantages of the
present invention will become more apparent by describing
in detail exemplary embodiments thereof with reference to
the attached drawings in which:

[0023] FIG. 1 is a cross sectional view of an exemplary
active matrix type organic electroluminescence display
device.

[0024] FIG. 2 is a cross sectional view of an organic
electroluminescence display device according to a first
embodiment of the invention.

[0025] FIG. 3 is a graphical illustration of thicknesses of
insulating layers after a curing process with respect to layers
of the organic electroluminescence display device.

[0026] FIG. 4 is a graphical illustration of thicknesses of
insulating layers after a curing process with respect to
materials and line widths of the auxiliary electrode line and
data lines.

[0027] FIG. 5 is a graphical illustration of characteristic
values of physical properties of a first conductive pattern
according to one embodiment of the invention.

[0028] FIG. 6 is a graphical illustration of a heat capacity,
one of physical properties, of the first conductive pattern
with respect to a temperature thereof.

[0029] FIG. 7 is a cross sectional view of an organic
electroluminescence display device according to a second
embodiment of the invention.

[0030] FIG. 8 is a cross sectional view of an organic
electroluminescence display device according to a third
embodiment of the invention.

[0031] FIG. 9 is a cross sectional view of an organic
electroluminescence display device according to a third
embodiment of the invention.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0032] The following detailed description is directed to
certain specific embodiments of the invention. However, the
invention can be embodied in a multitude of different ways
as defined and covered by the claims. In this description,
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reference is made to the drawings wherein like parts are
designated with like numerals throughout.

[0033] FIG. 2 is a cross sectional view of an organic
electroluminescence display device 200 according to a first
embodiment of the invention. Referring to FIG. 2, the
organic electroluminescence display device 200 comprises a
substrate 300 having panel and wire regions A and B, and a
buffer layer 305 disposed on substantially the entire surface
of the substrate 300. The buffer layer 305 may comprise a
silicon nitride layer, a silicon oxide layer, or a double layer
thereof. A semiconductor layer 310 having source/drain
regions 310¢ and 310a and a channel region 3105 is dis-
posed on the buffer layer 305 in the panel region A. In one
embodiment, the source/drain regions 310¢ and 310a and
the channel region 3105 of the semiconductor layer 310 are
formed by patterning a polysilicon or amorphous silicon
layer disposed on the buffer layer 305. Preferably, the
semiconductor layer 310 is formed using polysilicon.

[0034] A gate insulating layer 320 is disposed over sub-
stantially the entire surface of the substrate including the
semiconductor layer 310. The gate insulating layer 320 may
be formed as a silicon nitride layer, a silicon oxide layer, or
a double layer thereof, for example.

[0035] A gate electrode 330 is disposed on the gate
insulating layer 320 in an area corresponding to the channel
region 3106 of the semiconductor layer 310. The gate
electrode may be formed by depositing a gate metal material
on the gate insulating layer 320 in the panel region A and
patterning the gate metal material. Following formation of
the gate electrode 330, the source/drain regions 310c and
310a¢ and channel region 3106 are defined by implanting
n-type or p-type ion impurities into the semiconductor layer
310 using a mask.

[0036] An interlayer insulating layer 340 is formed over
substantially the entire surface of the substrate including the
gate electrode 330, wherein the interlayer insulating layer
may comprise a silicon oxide layer, a silicon nitride layer, or
a double layer thereof. Subsequently, a contact hole 341 is
formed in the interlayer insulating layer 340 in the panel
region A to expose the source/drain regions 310¢ and 310¢.

[0037] Source/drain electrodes 345 are formed in the panel
region A so as to contact the source/drain regions 310¢ and
310a of semiconductor layer 310 through the contact hole
341. In one embodiment, the source/drain electrodes 345 are
formed by depositing and patterning a metal material on the
interlayer insulating layer 340. Accordingly, the semicon-
ductor layer 310, the gate electrode 330, and the source/
drain electrodes 345 constitute a thin film transistor.

[0038] The display device 200 further comprises a plural-
ity of first conductive patterns 347, having a concave-
convex structure, which are formed in the wire region B by
performing a lithography process on the metal material. In
one embodiment, the first conductive patterns 347 comprise
the same material as that of the source/drain electrodes 345.
The source/drain electrodes 345 comprise at least one of
molybdenum (Mo), tungsten (W), tungsten molybdenum
(MoW), tungsten silicide (WSi,), molybdenum silicide
(MoS1,), and aluminum (Al). During the formation of the
first conductive patterns 347, voltage supply lines Vdd and
data lines Vdata are simultaneously formed.

[0039] An insulating layer 350 is formed on the thin film
transistor in the panel region A and on the first conductive
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patterns 347 in the wire region B. In one embodiment, the
insulating layer 350 includes a passivation layer and/or a
planarization layer. The passivation layer preferably protects
the thin film transistor against contamination and may
comprise a silicon nitride layer, a silicon oxide layer, or a
double layer thereof. The planarization layer may comprise
at least one of acrylic resin, benzo cyclo butane (BCB) resin,
polyimide (PI) resin, polyamide (PA) resin, and phenol
resin. The insulating layer 350 is subjected to a curing
process.

[0040] The first conductive patterns 347 are formed so as
to have a line width of about 1 to about 750 um and a
separation distance of about 5 to about 350 um. If the line
width is about 1 pum or less, IR drop may occur at the second
electrode. If the line width is about 750 pm or more, reflow
of the planarization layer of an organic layer may not be
effectively performed during an organic layer curing pro-
cess. As a result of a poor reflow process, the organic layer
may be too thick, which causes out-gassing of the remaining
gases in the organic layer into an organic electroluminescent
layer.

[0041] To avoid this out-gassing phenomenon, the spacing
between the conductive patterns 347 is preferably main-
tained at about 5 pm or more and minimized within a
tolerance range of a current organic EL manufacturing
apparatus. The spacing is also preferably about 350 um or
less so as not to lead to IR drop, wherein the first conductive
patterns 347 form a portion of an auxiliary electrode line of
the display device 200.

[0042] With the exception of a predetermined region, the
insulating layer in the panel region A is isolated using a
photo-lithography process and an etch process. Specifically,
the insulating layer 350 in the wire region B is subject to a
lithography process to expose at least upper portions of the
first conductive patterns 347. The insulating layer is
removed from the panel region A and the upper portions of
the first conductive patterns 347, so that, after the deposition
of the organic layer 380 in the following process, the
out-gassing of remaining gases into an organic electrolumi-
nescent layer can be prevented.

[0043] A viahole 355 is formed in the insulating layer 350
in the panel region A to expose one of the source/drain
electrodes 345. Next, a first electrode 370 is formed in
contact with one of the source/drain electrodes 345 through
the via hole 355. Where the first electrode 370 is configured
as an anode electrode, the first electrode 370 may be a
transparent electrode made of a high-work-function conduc-
tive transparent material, such as Indium Tin Oxide (ITO) or
Indium Zinc Oxide (IZO), or a transparent electrode having
a reflective layer (made of a highly-reflective metal such as
aluminum and aluminum alloy) as an underlying layer.
Where the first electrode 370 is configured as a cathode
electrode, the first electrode 370 may be a thin or thick
reflective electrode comprising one or more materials
selected from a group of low-work-function conductive
metals such as Mg, Ca, Al, and alloys thereof.

[0044] During the formation of the first electrode 370,
auxiliary electrode lines 373 are formed on the first conduc-
tive patterns 347 in the wire region B by forming a plurality
of the second conductive patterns 371. In one embodiment,
the second conductive patterns 371 comprise the same
material as that of the first electrode 370 and are configured
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to electrically connect the first conductive patterns 347 to
each other. The second conductive patterns 371 prevent
damage to the wire by avoiding exposure of the first con-
ductive patterns 347 in the wire region B to an etchant or a
developer used in a patterning process for the first electrode
370 in the panel region A.

[0045] An organic material is deposited on the first elec-
trode 370 in the panel region A. In addition, a pixel defining
layer 375 including an opening may be further formed by
using a lithography process. The pixel defining layer 375
may comprise one or more organic materials, such as acrylic
resin, benzo cyclo butane (BCB) resin, polyimide (Pi) resin,
polyamide (PA) resin, and phenol resin.

[0046] An organic layer 380, including at least an organic
electroluminescent layer, is formed on the first electrode 370
exposed by an opening 385 in the panel region A. In addition
to the organic electroluminescent layer, the organic layer
380 may include at least one of a hole injecting layer, a hole
transport layer, an electron transport layer, and an electron
injecting layer.

[0047] A second electrode 390 is formed over substan-
tially the entire surface of the substrate including the organic
layer 380. Where the first electrode 370 is configured as an
anode electrode (a transparent electrode or a transparent
electrode having a reflective layer as an underlying layer),
the second electrode 390 is formed as a reflective electrode
comprising one or more low-work-function conductive met-
als, such as Mg, Ca. Al, and alloys thereof. Where the first
electrode 370 is configured as a cathode electrode, the
second electrode 390 is formed as a transparent electrode
made of ITO or 1Z0.

[0048] The first conductive patterns 347 form a portion of
an auxiliary electrode line. Because the materials of the first
conductive patterns 347, e.g., molybdenum (Mo) and tung-
sten (W), have a higher heat capacity than a silicon nitride
(SiNx) layer of the insulating layer (350), the first conduc-
tive patterns 347 may not effectively transfer heat to the
silicon nitride (SiNx) layer. However, the plurality of first
conductive patterns 347 and the plurality of second conduc-
tive patterns 371 reduce the contact area between the second
electrode 390 and the silicon nitride layer, thereby lowering
heat resistance and optimizing heat transfer during the
curing process for the organic layers. The improved heat
transfer provides for more effective reflow in each of the
wire regions during organic layer curing, resulting in better
uniformity of the cured organic layers between the regions.
The uniformity of the organic layers preferably includes
uniformity of thicknesses between the regions. Accordingly,
an organic layer having a uniform thickness with a small
step difference can be formed. In addition, the remaining
gasses are removed from the organic layers, thereby pre-
venting out-gassing of the remaining gases from an organic
layer into the organic electroluminescent layer, and avoiding
pixel shrinkage caused by deterioration of the organic elec-
troluminescent layer.

[0049] One embodiment of a method of manufacturing the
organic electroluminescence display device 200 comprises
preparing a substrate 300 made of glass, quartz, or plastic.
Next, the buffer layer 305 is formed on the substrate 300.
The buffer layer 305 may comprise a silicon nitride layer, a
silicon oxide layer, or a double layer thereof.

[0050] Formation of the buffer layer 305 may comprise a
plasma-enhanced chemical vapor deposition (PECVD) pro-
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cess, or a low-pressure chemical vapor deposition (LPCVD)
process, for example. The method further comprises forming
the semiconductor layer 310 having source/drain regions
310¢ and 310a and a channel region 3105 on the buffer layer
305 in the panel region A.

[0051] Forming the semiconductor layer 310 may com-
prise depositing an amorphous silicon with a chemical vapor
deposition (CVD) process, crystallizing the deposited amor-
phous silicon into a crystalline polysilicon layer with a
crystallization process, and patterning the resulting layer.
The CVD process may include the PECVD and LPCVD
processes. Where the amorphous silicon is deposited using
the PECVD process, after the silicon layer is deposited, a
thermal dehydrogenation process may be performed in order
to reduce concentration of hydrogen in the silicon layer.

[0052] The crystallization process for the amorphous sili-
con layer may comprise one of a rapid thermal annealing
(RTA) process, a metal induced crystallization (MIC) pro-
cess, a metal induced lateral crystallization (MILC) process,
a solid phase crystallization (SPC) process, an excimer laser
annealing (ELA) process, and a sequential lateral solidifi-
cation (SLS) process.

[0053] The method further comprises forming the gate
insulating layer 320 over substantially the entire surface of
the substrate including the semiconductor layer 310. For-
mation of the gate insulating layer 320 may comprise
deposition using a PECVD process, or a LPCVD process,
for example.

[0054] The method also comprises forming the gate elec-
trode 330, corresponding to the channel region 3105 of the
semiconductor layer 310. Formation of the gate electrode
330 may comprise depositing a gate metal material on the
gate insulating layer 320 in the panel region A and patterning
the gate metal material. Where the gate electrode 330 is
formed as a polysilicon layer, the gate electrode 330 is
formed with an amorphous silicon using the same process as
was used to form the semiconductor layer 310. Where the
gate electrode 330 is formed using one of molybdenum
(Mo), tungsten (W), tungsten molybdenum (MoW), tung-
sten silicide (WSi,), and molybdenum silicide (MoSi,),
forming the gate electrode 330 comprises a LPCVD or
PECVD process and a patterning process.

[0055] The method of manufacturing the display device
200 further comprises forming source/drain regions 310c,
310¢ and channel region 3105, comprising implanting impu-
rities into the semiconductor layer 310 using a mask. The
impurities may be one of n-type and p-type impurities. The
n-type impurity may comprise at least one of phosphorus
(P), arsenic (As), and antimony (Sb), for example, and the
p-type impurity may comprise at least one of boron (B),
gallium (Ga), indium (In), for example.

[0056] The method further comprises forming an inter-
layer insulating layer 340 on the gate electrode 330 over
substantially the entire surface of the substrate including the
gate electrode 330. Formation of the interlayer insulating
layer 340 may comprise a PECVD process, or an LPCVD
process, for example.

[0057] The method also comprises forming a contact hole
341 in the interlayer insulating layer 340 in the panel region
A's0 as to expose the source/drain regions 310¢ and 3104 of
the semiconductor layer 310. Following formation of the
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contact hole 341, source/drain electrodes 345 are formed in
the panel region A in contact with the source/drain regions
310¢ and 310a of semiconductor layer 310 through the
contact hole 341.Formation of the source/drain electrodes
345 may comprise depositing a metal material on the
interlayer insulating layer 340 and patterning the metal
material. The method further comprises forming a plurality
of first conductive patterns 347 in the wire region B,
comprising performing a lithography process on the metal
material. In one embodiment, the first conductive patterns
347 comprise the same material as the source/drain elec-
trodes 345. In one embodiment, the source/drain electrodes
345 comprise at least one of molybdenum (Mo), tungsten
(W), tungsten molybdenum (MoW), tungsten silicide
(WSi,), molybdenum silicide (MoSi,), and aluminum (Al).

[0058] The plurality of the first conductive patterns 347
are preferably formed to have a line width of about 1 to
about 750 um and a spacing of about 5 to about 350 um.

[0059] The semiconductor layer 310, the gate electrode
330, and the source/drain electrodes 345 constitute a thin
film transistor, and the method of manufacturing the display
device 200 further comprises forming the insulating layer
350 on the thin film transistor in the panel region A and on
the first conductive patterns 347 in the wire region B. The
insulating layer 350 may comprise a passivation layer and/or
a planarization layer. Formation of the passivation layer may
comprise forming a silicon nitride layer, a silicon oxide
layer, or a double layer thereof. The planarization layer may
comprise one or more organic materials, such as acrylic
resin, benzo cyclo butane (BCB) resin, polyimide (PI) resin,
polyamide (PA) resin, and phenol resin. After the planariza-
tion layer is deposited using a spin coating process, the
insulating layer 350 is subject to a curing process.

[0060] With the exception of predetermined regions in the
panel and wire regions A and B, the insulating layer in the
panel region A is isolated in a photo-lithography process and
an etch process. At this time, the insulating layer 350 in the
wire region B is subject to a lithography process to expose
at least upper portions of the first conductive patterns 347.
The insulating layer is removed from the panel region A and
the upper portions of the first conductive patterns 347.
Thereby, after the deposition of the organic layer, the out-
gassing of remaining gases into the organic electrolumines-
cent layer can be prevented. As a result, pixel shrinkage
caused by deterioration of the organic electroluminescent
layer can be prevented.

[0061] FIG. 3 is a graphical illustration showing thick-
nesses of insulating layers after the curing process with
respect to layers of the organic electroluminescence display
device. Referring to FIG. 3, after an auxiliary electrode line,
a pixel region, and data lines are subjected to a developing
process, the thicknesses of the insulating layers thereof
increase in the ascending order of the pixel region, the
auxiliary electrode line, and the data lines. However, after
the developed layer is subjected to the curing process, the
thicknesses of the insulating layers indicate that the curing
effects thereof decrease in the descending order of the pixel
region, data lines, and the auxiliary electrode line, and the
auxiliary electrode line is not effectively cured.

[0062] FIG. 4 is a graphical illustration showing thick-
nesses of insulating layers after the curing process with
respect to materials and line widths of the auxiliary electrode



US 2006/0113900 A1

line and data lines. Referring to FIG. 4, a comparison of the
first conductive pattern of the auxiliary electrode line having
a line width of 750 um and the data line having a line width
of 6 um indicates that, because the thicknesses of the organic
layers (PC459) of the auxiliary electrode line and the data
lines after the developing process are 1.80 to 1.85 um,
respectively, the thicknesses thereof do not have a significant
difference.

[0063] However, where silicon nitride (SiNX) layer/glass
is cured, the thickness of the insulating layer of the first
conductive pattern of the auxiliary electrode line having a
line width of 750 pum decreases by 0.13 wm, and the
thickness of the insulating layer of the data line having a line
width of 6 um decreases by 0.3 um. Where silicon nitride
(SiNx) layer/tungsten molybdenum (MoW) is cured, the
thickness of the insulating layer of the first conductive
pattern of the auxiliary electrode line having a line width of
750 um decreases by 0.16 um, and the thickness of the
insulating layer of the data line having a line width of 6 pm
decreases by 0.1 um. Where tungsten molybdenum (Mo W)/
glass is cured, the thickness of the insulating layer of the first
conductive pattern of the auxiliary electrode line having a
line width of 750 um does not decrease, and the thickness of
the insulating layer of the data line having a line width of 6
pm decreases by 0.05 um. Thus, the effect of the curing
process can be improved by reducing the line width of the
first conductive pattern of the auxiliary electrode line and
performing the curing process.

[0064] Table 1 and FIG. 5 illustrate the characteristic
values of physical properties of the first conductive pattern
materials, and Table 2 and FIG. 6 illustrate a heat capacity
and the physical property of the first conductive pattern with
respect to a temperature thereof.

TABLE 1

Thermal
Physical Mass Specific Heat ~ Heat Capacity Conductivity
Properties () (calfg*° C.]) (cal/® C) (cal/em*s)
Al 26.982 0.214 5.774 0.55
SiNx 32.064 0.168 5.387 036
W 183.85 0.033 6.067 035
Mo 95.54 0.072 6.879 033
[0065]

TABLE 2

260° C. reference

Physical Property Q= 1,778.54 cal (Mo) Q = 1,400 cal (Si) © C. =260

Al 309.75° C. 24246°C. 1,501 cal
SiNx 330.15° C. 259.88°C. 1,400 cal
w 293.14° C. 23075°C. 1,577 cal
Mo 260.00° C. 20351°C. 1,788 cal
[0066] Referring to Table 1 and FIG. 5, the thermal

conductivities of the silicon nitride (SiNx) layer, the tung-
sten (W), and the molybdenum (Mo) do not have a signifi-
cant difference, but the thermal conductivity of the alumi-
num (Al) is higher by about 0.2 cal/cm*s than those of the
silicon nitride (SiNx) layer, tungsten (W), and the molyb-
denum (Mo). However, the heat capacities of the tungsten
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(W) and the molybdenum (Mo) are higher than those of the
aluminum (Al) and the silicon nitride (SiNx) layer.

[0067] Referring to Table 2, where 1400 cal is applied and
the material is at 260° C., the heat capacities of the molyb-
denum (Mo), the tungsten (W), and the aluminum (Al) are
higher than that of the silicon nitride (SiNx) layer. As
illustrated in FIG. 6, the temperatures for the molybdenum
(Mo), the tungsten (W), and the aluminum (Al) are lower
than that of the silicon nitride (SiNx) layer in response to
1400 cal. Therefore, the molybdenum (Mo), the tungsten
(W), and the aluminum (Al) cannot effectively transfer heat
to the silicon nitride (SiNx) layer due to the difference
between the heat capacities. Thus, reflow is not effective
during the curing process for the organic layers. Accord-
ingly, it is preferable that the first conductive patterns 347
are formed to have a concave-convex structure. In certain
embodiments, the plurality of first conductive patterns 347
have a line width of about 1 to about 750 um and a spacing
of about 5 to about 350 pm in order to maximize the effect
of reflow during the organic layer curing process.

[0068] Referring again to the method of manufacturing the
display device 200, voltage supply lines Vdd and data lines
Vdata are simultaneously formed during the formation of the
first conductive patterns 347. The method further comprises
forming a via hole 355 in the insulating layer 350 in the
panel region A so as to expose one of the source/drain
electrodes 345.

[0069] Following formation of the via hole 355, a first
electrode 370 is formed in contact with one of the exposed
source/drain electrodes 345 through the via hole 355 and
extending to the insulating layer 350. Formation of the first
electrode 370 may comprise a sputtering process, or an ion
plating process, for example. Preferably, formation of the
first electrode 370 comprises a general sputtering process.
After the first electrode 370 is deposited, the first electrode
370 is patterned using an etching process employing a
pattern of a photoresist (PR) layer formed by a photo-
lithography process.

[0070] After patterning the first electrode 370, the auxil-
iary electrode lines 373 are formed on the first conductive
patterns 347 in the wire region B by forming a plurality of
the second conductive patterns 371. In one embodiment, the
second conductive patterns 371 comprise the same material
as that of the first electrode 370 and are configured to
electrically connect the first conductive patterns 347. The
structure of the second conductive patterns 371 is also
configured to reduce the contact area thereof to the second
electrode 390, thereby reducing heat resistance and optimiz-
ing heat transfer. In addition, the second conductive patterns
371 prevent damage to the wire by avoiding exposure of the
first conductive patterns 347 in the wire region B to an
etchant or a developer during a patterning process for the
first electrode 370 in the panel region A.

[0071] Next, an organic material is deposited on the first
electrode 370 in the panel region A, and a pixel defining
layer 375 may be further formed using an etching process.
In one embodiment, the pixel defining layer 375 comprises
one or more organic materials, such as acrylic resin, benzo
cyclo butane (BCB) resin, polyimide (Pi) resin, polyamide
(PA) resin, and phenol resin. In one embodiment, deposition
of the pixel defining layer 375 comprises a spin coating
process.
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[0072] The method of manufacturing the display device
200 further comprises, after deposition of the pixel defining
layer 375, depositing an organic layer 380, comprising at
least an organic electroluminescent layer, on the first elec-
trode 370 exposed by the opening 385 in the panel region A.
Deposition of the organic layer 380 may comprise a vacuum
deposition process, a spin coating process, or a laser induced
thermal imaging (LITT) process, for example. Preferably, the
organic layer 380 is deposited using the spin coating pro-
cess. In addition, patterning of the organic layer 380 may
comprise the LITI process or the vacuum deposition process
using a shadow mask.

[0073] The organic electroluminescent layer may com-
prise a small-molecule material or a polymer material. The
small-molecule material may be one or more of aluminum-
quinolinol complex (Alg3), anthracene, cyclo pentadiene,
BeBq2, Almq, ZnPBO, Balq, DPVBi, BSA-2, and 2PSP.
The polymer material may be one or more of polyphenylene
(PPP), derivatives thereof, poly(p-phenylenevinylene)
(PPV), derivatives thereof, polythiophene (PT), and deriva-
tives thereof.

[0074] Following formation of the organic layer 380, the
method proceeds to a process in which a second electrode
390 is formed on the organic layer 380 over substantially the
entire surface of the substrate. Formation of the second
electrode 390 may comprise a vacuum deposition process.

[0075] The method of manufacturing the organic elec-
troluminescence display device further comprises hermeti-
cally sealing the substrate 300 and an upper substrate.
Thereby manufacturing of the organic electroluminescence
display device is completed.

[0076] FIG. 7 is a cross sectional view of an organic
electroluminescence display device 700 according to a sec-
ond embodiment of the invention. Referring to FIG. 7, the
organic electroluminescence display device 700 is formed
with the same construction as that of the organic electrolu-
minescence display device 200 until the interlayer insulating
layer 340 is formed on the substrate 300.

[0077] After formation of the interlay insulating layer 340,
source/drain electrodes 345 are formed in contact with the
source/drain regions 310¢ and 310a of the semiconductor
layer 310 through the contact hole 341 in the panel region A.
Formation of the source/drain electrodes 345 may comprise
depositing a metal material on the interlayer insulating layer
340 and patterning the metal material. A first conductive
pattern 347 having trenches is formed in the wire region B
by performing a lithography process on the metal material of
the source/drain electrodes 345. In one embodiment, the first
conductive pattern 347 comprises the same material as that
of the source/drain electrodes 345. During the formation of
the first conductive pattern 347, voltage supply lines Vdd
and data lines Vdata are simultaneously formed.

[0078] Unlike the plurality of the first conductive patterns
in the display device 200, the first conductive pattern 347 in
the display device 700 comprises trenches. In one embodi-
ment, the first conductive pattern 347 has a line width of
about 1 to about 750 um and a spacing of 5 to 350 pm.

[0079] Because the line width is reduced by the first
conductive pattern 347 having trenches as compared to the
first conductive pattern 147 of the display device 10, the
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reflow is more effectively performed during a curing process
for the organic layer of the display device.

[0080] Following formation of the first conductive pattern
347, an insulating layer 350 is formed on the thin film
transistor in the panel region A and on the first conductive
pattern 347. The insulating layer 350 comprises a passiva-
tion layer and/or a planarization layer, and insulating layer
350 is subjected to a curing process. To the exclusion of a
predetermined minimal region, the insulating layer 350 in
the panel region A is subject to a photo-lithography process
and an isolated etch process. Following the etch process, the
insulating layer 350 formed on the first conductive pattern
347 in the wire region B is removed using a lithography
process. Specifically, the insulating layer 350 is removed
from the upper portion of the first conductive pattern 347 so
as to prevent, after the deposition of the organic layer in the
following process, out-gassing of remaining gases into the
organic electroluminescent layer

[0081] Following the selective removal of the insulating
layer 350, a via hole 355 is formed in the insulating layer
350 in the panel region A to expose one of the source/drain
electrodes 345. A first electrode 370 is then formed in
contact with one of the source/drain electrodes 345 through
the via hole 355 and extends to the insulating layer 350.

[0082] Next, an organic material is deposited on the first
electrode 370 in the panel region A, and a pixel defining
layer 375 may be further formed by using an etching
process. Following formation of the pixel defining layer 375,
an organic layer 380, comprising at least an organic elec-
troluminescent layer, is formed on the first electrode 370
exposed by an opening 385 in the panel region A.

[0083] A second electrode 390 is formed on the organic
layer 380 over substantially the entire surface of the sub-
strate. The first conductive pattern 347 in the wire region B
is directly in contact with and electrically connected to the
second electrode 390, so as to implement an auxiliary
electrode line 373 similar to that of auxiliary electrode line
of the display device 200.

[0084] FIG. 8 is a cross sectional view of a third embodi-
ment of an organic electroluminescence display device 800.
The organic electroluminescence display device 800 is
formed with the same construction as those of the organic
electroluminescence display devices 200, 700 until the gate
insulating layer 320 is formed on the substrate 300.

[0085] In reference to FIG. 8, a gate electrode 330 is
formed on the gate insulating layer 320 in the panel region
A. Following formation of the gate electrode 330, a plurality
of first conductive patterns 347, comprising the same mate-
rial as that of the gate electrode 330, are formed on the wire
region B of the gate insulating layer 320. The first conduc-
tive patterns 347 may be formed using the same process as
that of the first embodiment.

[0086] The line width of the auxiliary electrode is reduced
by the plurality of first conductive patterns 347 in the display
device 800, and thereby the reflow is effectively performed
during a curing process for an organic layer of the display
device.

[0087] During the formation of the first conductive pat-
terns 347, voltage supply lines Vdd and data lines Vdata are
simultaneously formed. Subsequently, an interlayer insulat-
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ing layer 340 is formed on the gate electrode 330 and the first
conductive patterns 347. The structures of the source/drain
electrodes 345 formed on the interlayer insulating layer 340
are the same as those of the first and second embodiments
200, 700.

[0088] Following formation of the source/drain electrodes
345, an insulating layer 350 is formed on the thin film
transistor in the panel region A and on the first conductive
patterns 347 in the wire region B. Next, the insulating layer
350 is subjected to a curing process. To the exclusion of a
predetermined minimal region, the insulating layer in the
panel region A is subjected to a photo-lithography process
and an etch process to isolate the insulating layer 350.

[0089] The insulating layer 350 formed on the first con-
ductive patterns 347 in the wire region B is removed using
a lithography process to the exclusion of a portion of the first
conductive patterns 347. Specifically, the insulating layer
350 is removed from the upper portions of the first conduc-
tive patterns 347 so as to prevent, after the deposition of the
organic layer 380,out-gassing of remaining gases into the
organic electroluminescent layer. As a result, a pixel shrink-
age phenomenon resulting from deterioration of the organic
electroluminescent layer is prevented.

[0090] The processes for forming the additional compo-
nents of the display device 800, including the first electrode
370 and the second electrode 390, are the same as those of
the first embodiment of the display device 200.

[0091] FIG.9 isa cross sectional view of a fourth embodi-
ment of an organic electroluminescence display device 900.
The display device 900 is formed with the same construction
as those of the organic electroluminescence display devices
according to the first to third embodiments until the gate
insulating layer 320 is formed on the substrate 300.

[0092] Referring to FIG. 9, the gate electrode 330 is
formed on the gate insulating layer 320 in the panel region
A using a patterning process. A first conductive pattern 347
is formed on the gate insulating layer 320 and comprises
trenches. In the display device 900, the first conductive
pattern 347 comprises the same material as that of the gate
electrode 330. The first conductive pattern 347 of the display
device 900 is formed using the same process as that of the
second embodiment, display device 200.

[0093] The first conductive pattern 347 is formed with a
line width of about 1 to about 750 wm and a spacing of about
5 to about 350 um. The structure of the first conductive
pattern 347 provides for reduction in the line width, thereby
allowing for effective reflow during the curing process for
the organic layer of the display device 900.

[0094] During the formation of the first conductive pattern
347, voltage supply lines Vdd and data lines Vdata are
simultaneously formed. Subsequently, an interlayer insulat-
ing layer 340 is formed on the gate electrode 330 and the first
conductive patterns 347.

[0095] The structures of the source/drain electrodes 345
and the insulating layer 350 formed on the interlayer insu-
lating layer 340 are the same as those of the third embodi-
ment of the display device 800. Following formation of the
insulating layer 350, a first electrode 370 is formed in
contact with one of the source/drain electrodes 345 through
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the via hole 355 in the insulating layer 350 in the panel
region A, wherein the first electrode 370 extends to the
insulating layer 350.

[0096] The processes for forming subsequent structures in
the display device 900, including the pixel defining layer
375 on the first electrode 370 to the second electrode 390 are
the same as those of the second embodiment.

[0097] Although the organic electroluminescence display
device embodiments described above include a top-gate type
thin film transistor, the invention is not limited thereto, and
organic electroluminescence display devices having a bot-
tom-gate type thin film transistors are within the scope of the
invention.

[0098] As discussed above, embodiments of the invention
prevent IR drop of a second electrode by forming an
auxiliary electrode line in an organic electroluminescence
display device. In addition, where a plurality of patterns
and/or trenches are provided in the auxiliary electrode line
to reduce a contact area between the auxiliary electrode line
and the second electrode, heat resistance is lowered to
optimize the heat transfer during an organic layer curing
process. In addition, remaining gases in an organic layer can
be removed due to the configuration of the auxiliary elec-
trode, thereby preventing pixel shrinkage caused by dete-
rioration of an organic electroluminescent layer due to
out-gassing of remaining gases into the organic electrolu-
minescent layer. Accordingly. the reliability of the display
device is improved with the embodiments of the invention
described above.

[0099] While the above detailed description has shown,
described, and pointed out novel features of the invention as
applied to various embodiments, it will be understood that
various omissions, substitutions, and changes in the form
and details of the device or process illustrated may be made
by those skilled in the art without departing from the spirit
of the invention. The scope of the invention is indicated by
the appended claims rather than by the foregoing descrip-
tion. All changes which come within the meaning and range
of equivalency of the claims are to be embraced within their
scope.

What is claimed is:
1. An organic electroluminescence display device, com-
prising:

a substrate having a panel region and a wire region;

a thin film transistor formed on the substrate in the panel
region, wherein the thin film transistor comprises a
semiconductor layer, a gate electrode, and source/drain
electrodes;

a plurality of first conductive patterns formed on the
substrate in the wire region;

an insulating layer formed on the first conductive patterns
so as to expose at least the first conductive patterns;

a first electrode in contact with one of the source/drain
electrodes through a via hole formed in the insulating
layer;

a plurality of second conductive patterns formed on the
first conductive patterns in the wire region;
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an organic layer formed on the first electrode in the panel
region, wherein the organic layer comprises at least an
organic electroluminescent layer; and

a second electrode formed on the organic layer over

substantially the entire surface of the substrate.

2. The organic electroluminescence display device
according to claim 1, wherein the first conductive patterns
comprise the same material as those of the source/drain
electrodes.

3. The organic electroluminescence display device
according to claim 2, wherein the source/drain electrodes
comprise at least one of molybdenum (Mo), tungsten (W),
tungsten molybdenum (Mo W), aluminum (Al), and tungsten
silicide (WSi,).

4. The organic electroluminescence display device
according to claim 1, wherein the first conductive patterns
have a line width of about 1 to about 750 pm and a spacing
of about 5 to about 350 pum.

5. The organic electroluminescence display device
according to claim 1, wherein the second conductive pat-
terns comprise the same material as the first electrode.

6. An organic electroluminescence display device, com-
prising:

a substrate having a panel region and a wire region;

a thin film transistor formed in the panel region of the
substrate, wherein the thin film transistor comprises a
semiconductor layer, a gate electrode, and source/drain
electrodes;

a first conductive pattern formed in the wire region of the
substrate and comprising a trench;

an insulating layer formed on the first conductive pattern
so as to expose at least the first conductive pattern;

a first electrode formed in contact with one of the source/
drain electrodes through a via hole formed in the
insulating layer;

an organic layer formed on the first electrode in the panel
region, wherein the organic layer comprises at least an
organic electroluminescent layer; and

a second electrode formed on the organic layer over

substantially the entire surface of the substrate.

7. The organic electroluminescence display device
according to claim 6, wherein the first conductive pattern
comprises the same material as the source/drain electrodes.

8. The organic electroluminescence display device
according to claim 7, wherein the source/drain electrodes
comprise at least one of molybdenum (Mo), tungsten (W),
tungsten molybdenum (Mo W), aluminum (Al), and tungsten
silicide (WSi,).

9. The organic electroluminescence display device
according to claim 6, wherein the first conductive pattern has
a line width of about 1 to about 750 um and a spacing of
about 5 to about 350 um.

10. An organic electroluminescence display device, com-
prising:

a substrate having a panel region and a wire region;

a thin film transistor formed in the panel region of the

substrate, wherein the thin film transistor comprises a

semiconductor layer, a gate electrode, and source/drain
electrodes;
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a plurality of first conductive patterns formed in the wire
region of the substrate;

an insulating layer formed so as to expose at least upper
portions of the first conductive patterns;

a first electrode formed in contact with one of the source/
drain electrodes through a via hole formed in the
insulating layer;

a plurality of second conductive patterns formed in con-
tact with the first conductive patterns in the insulating
layer of the wire region;

an organic layer formed on the first electrode in the panel
region, wherein the organic layer comprises at least an
organic electroluminescent layer; and

a second electrode formed on the organic layer over

substantially the entire surface of the substrate.

11. The organic electroluminescence display device
according to claim 10, wherein the first conductive patterns
comprise the same material as the gate electrode.

12. The organic electroluminescence display device
according to claim 11, wherein the gate electrode comprises
at least one of molybdenum (Mo), tungsten (W), tungsten
molybdenum (MoW), aluminum (Al), and tungsten silicide
(WSi,).

13. The organic electroluminescence display device
according to claim 10, wherein the first conductive patterns
have a line width of about 1 to about 750 pm and a spacing
of about 5 to about 350 um.

14. An organic electroluminescence display device, com-
prising:

a substrate having a panel region and a wire region;

a thin film transistor formed in the panel region of the
substrate, wherein the thin film transistor comprises a
semiconductor layer, a gate electrode, and source/drain
electrodes;

a first conductive pattern formed in the wire region of the
substrate and comprising a trench;

an interlayer insulating layer formed on the first conduc-
tive pattern so as to expose at least an upper portion of
the first conductive pattern;

an insulating layer formed on the source/drain electrodes
and removed on the upper portion of the first conduc-
tive pattern;

a first electrode formed in contact with one of the source/
drain electrodes through a via hole formed in the
insulating layer;

an organic layer formed on the first electrode, wherein the
organic layer comprises at least an organic electrolu-
minescent layer; and

a second electrode formed on the organic layer over

substantially the entire surface of the substrate.

15. The organic electroluminescence display device
according to claim 14, wherein the first conductive pattern
comprises the same material as the gate electrode.

16. The organic electroluminescence display device
according to claim 15, wherein the gate electrode comprises
at least one of molybdenum (Mo), tungsten (W), tungsten
molybdenum (MoW), aluminum (Al), and tungsten silicide
(WSi,).
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17. The organic electroluminescence display device
according to claim 14, wherein the first conductive pattern
has a line width of about 1 to about 750 um and a spacing
of about 5 to about 350 pm.

18. A method of manufacturing an organic electrolumi-
nescence display device, comprising:

preparing a substrate having a panel region and a wire
region;

forming a thin film transistor in the panel region of the
substrate, wherein the thin film transistor comprises a
semiconductor layer, a gate electrode, and source/drain
electrodes;

forming simultaneously a plurality of first conductive
patterns in the wire region of the substrate when the
source/drain electrodes are formed,

forming an insulating layer on the first conductive pat-
terns so as to expose at least the first conductive
patterns;

forming a first electrode in contact with one of the
source/drain electrodes through a via hole formed in the
insulating layer;

forming a plurality of second conductive patterns on the
first conductive patterns in the wire region;

forming an organic layer on the first electrode in the panel
region, wherein the organic layer comprises at least an
organic electroluminescent layer; and

forming a second electrode on the organic layer over

substantially the entire surface of the substrate.

19. The method according to claim 18, wherein the first
conductive patterns comprise the same material as those of
the source/drain electrodes.

20. The method according to claim 19, wherein the
source/drain electrodes comprise at least one of molybde-
num (Mo), tungsten (W), tungsten molybdenum (MoW),
aluminum (Al), and tungsten silicide (WSi,).

21. The method according to claim 18, wherein the first
conductive patterns have a line width of about 1 to about 750
pm and a spacing of about 5 to about 350 pm.

22. The method according to claim 18, wherein the second
conductive patterns comprise the same material as that of the
first electrode.

23. The method according to claim 18, wherein at least
one of the plurality of the first conductive patterns is a
cathode bus line.

24. The method according to claim 18, wherein at least
one of the plurality of the first conductive patterns has a
trench.
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25. A method of manufacturing an organic electrolumi-
nescence display device, comprising:

providing a substrate having a panel region and a wire
region;

forming a thin film transistor in the panel region of the
substrate, wherein the thin film transistor comprises a
semiconductor layer, a gate electrode, and source/drain
electrodes;

forming simultaneously a plurality of first conductive
patterns in the wire region of the substrate when the
gate electrode is formed;

forming an insulating layer so as to expose at least upper
portions of the first conductive patterns;

forming a first electrode in contact with one of the
source/drain electrodes through a via hole formed in the
insulating layer;

forming a plurality of second conductive patterns in
contact with the first conductive patterns in the insu-
lating layer of the wire region;

forming an organic layer on the first electrode in the panel
region, wherein the organic layer comprises at least an
organic electroluminescent layer; and

forming a second electrode on the organic layer over
substantially the entire surface of the substrate.

26. The method according to claim 25, wherein the first
conductive patterns comprise the same material as the gate
electrode.

27. The method according to claim 26, wherein the gate
electrode comprises at least one of molybdenum (Mo),
tungsten (W), tungsten molybdenum (MoW), aluminum
(Al), and tungsten silicide (WSi,).

28. The method according to claim 25, wherein the first
conductive patterns have a line width of about 1 to about 750
um and a spacing of about 5 to about 350 pum.

29. The method according to claim 25, wherein forming
the first conductive patterns comprises simultaneously form-
ing voltage supply lines Vdd and data lines Vdata.

30. The method according to claim 25, wherein at least
one of the plurality of the first conductive patterns is a
cathode bus line.

31. The method according to claim 25, wherein at least on
of the plurality of the first conductive patterns has a trench.



THMBW(EF)

S
[R50 i (% RIAR) A (i)
o (S RIA) A (i2)

S 3T H (B FIR) A (F)
HRIK A A

KA

IPCHE&

CPCH¥%k=

5648

AT
ShapeE i

BEG®F)

EERHYERENENERRAERKEREFIES X

US20060113900A1

US11/288571

S HHUN

RIEHUN

REHUN

OH SANG HUN

OH, SANG-HUN

HO1L51/00

HO1L27/3246 HO1L27/3276

1020040098878 2004-11-29 KR

uS7701132

Espacenet USPTO

REARFTT —HENERRAEREERAFES L, AREENE

BHEBNERRKERE

B P AR A B BB AR R B LE S BB ARMIIRT

B, EREESREBENSERTRERBIENEHEXETHSH
NENBERRARSLIRNBRKE. BIERPEREPRES N

ERN/FERBD S,

AT R /)N B B AR 4 A 55 — R AR i B BV 4 A

ER , MEEMRAREF LB R P OREE | URIEARFERE

HUERR R I 54 & S,

37

TRl

patsnap

2006-06-01

2005-11-29

I/‘lA'/l/lI/l/l/l/l/l/
N \\\\“;I\.\I\\\\\};\)

iRy A

350

1]
M He 300 M0 345
gl
a0

L

B
WIRE REGION

A
PANEL REGION


https://share-analytics.zhihuiya.com/view/4a53151e-fffd-4685-8874-c749c5f2a20a
https://worldwide.espacenet.com/patent/search/family/036566732/publication/US2006113900A1?q=US2006113900A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220060113900%22.PGNR.&OS=DN/20060113900&RS=DN/20060113900

