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An OLED display device includes a substrate, a driving thin
film transistor (TFT) formed on the substrate, a passivation
layer formed over the substrate and covering the driving TFT,
an OLED display formed on the passivation layer, the OLED
including a first electrode, an organic emitting layer and a
second electrode, a base line formed on the passivation layer,
a support pattern formed on the central portion of the base
line, a first bank layer covering a boundary portion of each of
the first electrode and the base line so as to expose a central
portion of each of the first electrode and the base line, and a
second bank layer formed on the support pattern. The organic
emitting layer is formed on the first electrode, the first and
second bank layers and the support pattern in a pixel region of
the substrate, and is cut at a top edge portion of the support
pattern to expose a portion of the base line, and the second
electrode covers the organic emitting layer and is connected
to the portion of the base line.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND METHOD OF
FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] Thepresentapplication claims the benefit of priority
of Korean Patent Application No. 10-2013-0104063 filed on
Aug. 30,2013, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present disclosure relates to an organic light
emitting diode display device and, more particularly, to an
organic light emitting diode display device using a support
pattern and a method of fabricating the organic light emitting
diode display device.

[0004] 2. Discussion of the Related Art

[0005] Among various flat panel displays (FPDs), an
organic light emitting diode (OLED) display device has supe-
rior properties such as high luminance and low driving volt-
age. The OLED display device uses an emissive electrolumi-
nescent layer to realize a high contrast ratio and a thin profile,
and is excellent at displaying a moving image because of a
short response time of several micro seconds (usec). Also, the
OLED display device has no limitation on a viewing angle
and is stable even in a low temperature. Since the OLED
display device is driven by a low voltage of about 5V to about
15V in direct current (DC), it is easy to fabricate and design a
driving circuit. Moreover, since a fabrication process of the
OLED display device requires only a deposition apparatus
and an encapsulating apparatus, the fabrication process of the
OLED display device is simple.

[0006] In general, the OLED display devices are classified
into a passive matrix type and an active matrix type. In a
passive matrix type OLED display device, elements of scan
lines and signal lines are formed in a matrix such that the scan
lines and the signal lines cross each other. In addition, since
the scan lines are sequentially driven, each pixel displays an
instant luminance that is the same as a product of a required
luminance and the number of the scan lines.

[0007] Inanactivematrix type OLED display device, a thin
film transistor (TFT) that is a switching element turning
on/off the pixel is formed in each pixel and a voltage applied
to the pixel is stored in a storage capacitor. Since the storage
capacitor supplies the voltage until

[0008] a next frame, each pixel operates during a frame
regardless of the number of scan lines. Since a required lumi-
nance is obtained even when a low voltage is applied, the
active matrix type OLED has advantages such as low power
consumption, high resolution and applicability for a large
size. As a result, the active matrix type OLED display device
has been widely used.

[0009] The active matrix type OLED display device
includes a gate line, a data line and a power line. The gate line
and the data line cross each other to define a pixel region, and
the power line is parallel to and spaced apart from the data
line. A switching thin film transistor (TFT), a driving TFT, a
storage capacitor and a light emitting diode are formed in the
pixel region. When a gate signal is applied to the gate line, the
switching TFT is turned on and a data signal of the data line
is supplied to a gate electrode of the driving TFT through the
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switching TFT. Since the driving TFT is turned on, a source
voltage of the power line is supplied to the light emitting
diode through the driving TFT, thereby emitting light.
[0010] When the driving TFT is turned on, a level of a
current flowing through the light emitting diode from the
power line is determined according to a turn-on degree of the
driving TFT such that the light emitting diode displays vari-
ous gray levels. Since the storage capacitor maintains the
voltage of the gate electrode of the driving TFT when the
switching TFT is turned off, the level of the current flowing
through the light emitting diode is maintained until a next
frame even when the switching TFT is turned off

[0011] According to an emission direction of a light from
the light emitting diode, the OLED display devices may be
classified as top emission devices and bottom emission
devices. Since an aperture ratio is reduced in the bottom
emission OLED display device, the top emission OLED dis-
play device has been widely used.

[0012] In the top emission OLED display device, a semi-
conductor layer, a gate insulating layer, a gate electrode, an
interlayer insulating layer and source and drain electrodes are
sequentially formed on a first substrate to constitute the driv-
ing TFT. The source and drain electrodes are connected to the
power line and the light emitting diode, respectively.

[0013] The light emitting diode includes first and second
electrodes and an organic emitting layer between the first and
second electrodes. The first electrode is connected to the
driving TFT in each pixel region, and the second electrode is
formed on an entire surface of the first substrate having the
organic emitting layer. In addition, a second substrate facing
the first substrate is formed on the second electrode for encap-
sulation.

[0014] The first electrode as an anode includes a material
having a relatively high work function, and the second elec-
trode as a cathode includes a material having a relatively low
work function. For the top emission type, the second elec-
trode of a top layer on the first substrate may have a transpar-
ent property with respect to visible light, and the first elec-
trode under the second electrode may have a reflective
property with respect to the visible light for improving light
efficiency.

[0015] In general, since the material having the relatively
low work function is an opaque metallic material, the second
electrode of the opaque metallic material may be formed with
a small thickness to have the transparent property. However,
as the thickness of the second electrode decreases, a resis-
tance of the second electrode increases and a base voltage
drops to cause deterioration such as non-uniformity in lumi-
nance distribution.

SUMMARY OF THE INVENTION

[0016] Accordingly, the present invention 1s directed to an
organic light emitting diode display device where a light of a
uniform luminance is emitted and a method of fabricating the
same that substantially obviate one or more of the problems
due to limitations and disadvantages of the related art.
[0017] An object of the present invention is to provide an
OLED display device that is capable of improving luminance
uniformity.

[0018] Another object of the present invention is to provide
a method of fabricating an OLED display device that is
capable of improving luminance uniformity.

[0019] Additional advantages, objects, and features of the
invention will be set forth in the description which follows,
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and in part will become apparent from the description, or may
be learned by practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed outin the written
description and claims hereof as well as the appended draw-
ings.

[0020] To achieve these objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, an OLED display device
includes a substrate, a driving thin film transistor (TFT)
formed on the substrate, a passivation layer formed over the
substrate and covering the driving TFT, an OLED display
formed on the passivation layer, the OLED including a first
electrode, an organic emitting layer and a second electrode, a
base line formed on the passivation layer, a support pattern
formed on the central portion of the base line, a first bank
layer covering a boundary portion of each of the first elec-
trode and the base line so as to expose a central portion of each
ofthe first electrode and the base line, and a second bank layer
formed on the support pattern. The organic emitting layer is
formed on the first electrode, the first and second bank layers
and the support pattern in a pixel region of the substrate, and
is cut at a top edge portion of the support pattern to expose a
portion of the base line, and the second electrode covers the
organic emitting layer and is connected to the portion of the
base line.

[0021] Inanother aspect of the present invention, a method
for fabricating an OLED display device comprising forming
a driving thin film transistor (TFT) a substrate, forming a
passivation layer over the substrate and covering the driving
TFT, forming an OLED display on the passivation layer, the
OLED including a first electrode, an organic emitting layer
and a second electrode, forming a base line on the passivation
layer, forming a support pattern on the central portion of the
base line, forming a first bank layer to cover a boundary
portion of each of the first electrode and the base line so as to
expose a central portion of each of the first electrode and the
base line, and forming a second bank layer on a top surface of
the support pattern, wherein the organic emitting layer is
formed on the first electrode, the first and second bank layers
and the support pattern in a pixel region of the substrate, and
is cut at a top edge portion of the separator to expose a portion
of the base line, and the second electrode covers the organic
emitting layer and is connected to the portion of the base line.
[0022] Itistobeunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiment(s) in accordance with the invention
and together with the description serve to explain the prin-
ciples of the embodiments in accordance with the invention.
In the drawings:

[0024] FIG.11s a cross-sectional view showing an organic
light emitting diode display device according to a first
embodiment;

[0025] FIG. 2 is a cross-sectional view showing an organic
light emitting diode display device according to a second
embodiment;
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[0026] FIGS.3A and 3B are plan views showing an organic
light emitting diode display device according to second and
third embodiments, respectively; and

[0027] FIGS. 4A to 4F are cross-sectional views showing a
method of fabricating an organic light emitting diode display
device according to the second embodiment.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0028] Reference will now be made in detail to exemplary
embodiments, examples of which are illustrated in the
accompanying drawings. The same reference numbers may
be used throughout the drawings to refer to the same or like
parts. In the following description, detailed descriptions of
known functions and configurations incorporated herein will
be omitted when it may obscure the subject matter of the
present embodiments.

[0029] Hereinafter, the exemplary embodiments will be
described in detail with reference to FIGS. 1 to 4F.

[0030] FIG. 11is a cross-sectional view showing an organic
light emitting diode display device according to a first
embodiment. With reference to FIG. 1, a top emission type
organic light emitting diode display device according to the
first embodiment includes a first substrate 110, a switching
thin film transistor (TFT) (not shown), a driving TFT DTr and
a light emitting diode E, and a second substrate 170 for
encapsulation.

[0031] On the first substrate 110, a gate electrode 112, a
gate line (not shown) and a power line 114 are formed. A gate
insulating layer 115 is disposed on the first substrate 110 to
cover the gate electrode 112, the gate line and the power line
114. The gate line and the power line 114 may be formed
parallel to and spaced apart from each other. A semiconductor
layer 119 is formed on the gate insulating layer 115 over the
gate electrode 112, and source and drain electrodes 121 and
123 are formed on the semiconductor layer 119. The semi-
conductor layer 119 may include an active layer 119a of an
intrinsic amorphous silicon and ohmic contact layers 11956 of
an impurity-doped amorphous silicon. The ohmic contact
layers 1195 are spaced apart from each other on the active
layer 119a. The source and drain electrodes 121 and 123 are
also spaced apart from each other. Moreover, a data line (not
shown) is formed on the gate insulating layer 115 and crosses
the gate line to define a pixel region P.

[0032] Thegateelectrode 112, the semiconductor layer 119
and the source and drain electrodes 121 and 123 may consti-
tute the driving TFT DTr. The switching TFT may have the
same structure as the driving TFT DTr. Each of the switching
TFT and the driving TFT DTr of a bottom gate structure may
have one of a negative type and a positive type. In addition, a
gate signal may be applied to the gate line, a data signal may
be applied to the data line, and a source voltage VDD may be
applied to the power line 114.

[0033] Although not shown, a gate electrode of the switch-
ing TFT may be connected to the gate line, a source electrode
of the switching TFT may be connected to the data line, and
a drain electrode of the switching TFT may be connected to
the gate electrode 112 of the driving TFT DTr.

[0034] A passivation layer 140 is formed on the switching
TFT and the driving TFT DTr and has source and drain
contact holes 141 and 143 exposing the source and drain
electrodes 121 and 123, respectively. In addition, the passi-
vation layer 140 and the gate insulating layer 115 have a first
power contact hole 144 exposing the power line 114.



US 2015/0060809 A1

[0035] A first electrode 147 and an auxiliary power pattern
148 are formed on the passivation layer 140 in each pixel
region P. The first electrode 147 is connected to the drain
electrode 123 of the driving TFT DTr through the drain con-
tact hole 143. Tn addition, the auxiliary power pattern 148 is
connected to the source electrode 121 of the driving TFT DTr
through the source contact hole 141 and is connected to the
power line 114 through the first power contact hole 144. The
first electrode 147 and the auxiliary power pattern 148 may be
made of the same material and have the same layer as each
other.

[0036] Further, a base line 149 is formed on the passivation
layer 140 over the driving TFT DTr. A base voltage VSS may
be applied to the base line 149. The base line 149 may be
made of the same material and have the same layer as the first
electrode 147 and the auxiliary power pattern 148.

[0037] Thefirst electrode 147 may include a metallic mate-
rial that has a relatively high work function to serve as an
anode and a reflective property with respect to visible light to
improve light efficiency. For example, the first electrode 147
may include one of aluminum (Al), aluminum alloy, silver
(Ag), magnesium (Mg) and gold (Au). The auxiliary power
pattern 148 and the base line 149 may include the same
material as the first electrode 147. As a result, the first elec-
trode 147, the auxiliary power pattern 148 and the base line
149 may be formed to have a relatively low resistance.
[0038] A bank layer 150 is formed on the first electrode
147, the auxiliary power pattern 148 and the base line 149.
The bank layer 150 surrounds the pixel region P to cover a
boundary portion of each of the first electrode 147 and the
base line 149 and to expose a central portion of each of the
first electrode 147 and the base line 149.

[0039] A separator 156 is formed on the base line 149
exposed through the bank layer 150. The separator 156 may
have an inversed taper shape in a cross-sectional view and
may include an organic material. For example, the separator
156 may be formed through a coating step, an exposure step
and a developing step of a negative type photoresist (PR).
[0040] An organic emitting layer 160 is formed on the first
electrode 147, the bank layer 150 and the separator 156 in
each pixel region P. The organic emitting layer 160 contacts
the central portion of the first electrode 147 exposed through
the bank layer 150. In addition, the organic emitting layer 160
is cut at a top edge portion of the separator 156 such that the
organic emitting layer 160 is formed on a top surface of the
separator 156 and is not formed on a side surface of the
separator 156 and a portion of the base line 149 covered with
the top edge portion of the separator 156. As a result, the
portion of the base line 149 is exposed through the organic
emitting layer 160.

[0041] A second electrode 163 is formed on an entire sur-
face of the first substrate 110 and fully covers the organic
emitting layer 160. The second electrode 163 contacts and is
connected to the portion of the base line 149 exposed through
the organic emitting layer 160 due to the separator 156 in each
pixel region P. The first and second electrodes 147 and 163
and the organic emitting layer 160 between the first and
second electrodes 147 and 163 constitute the light emitting
diode E.

[0042] The second electrode 163 may include a metallic
material having a relatively low work function to serve as a
cathode and a transparent property with respect to visible
light to obtain a top emission type. As a result, the second
electrode 163 may be formed to have a relatively small thick-
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ness and a relatively high resistance. For the purpose of reduc-
ing a drop of a base voltage VSS supplied to the second
electrode 163, the second electrode 163 having a relatively
high resistance is formed to contact the base line 149 having
arelatively low resistance. Accordingly, the base voltage VSS
having a uniform value without a voltage drop is supplied to
the second electrode 163 in each pixel region P through the
base line 149. Therefore, non-uniformity in luminance due to
the high resistance of the second electrode 163 is prevented,
thereby improving luminance uniformity.

[0043] In the OLED display device according to the first
embodiment, the separator 156 is formed to have an inversed
taper shape for separating the organic emitting layer 160. The
inversed taper shape for the separator 156 might cause dete-
rioration such as a breakdown or a peeling of the separator
156. For example, when an area ratio of a bottom surfaceto a
top surface of the separator 156 is lower than about 0.5, the
separator 156 might be broken down or be peeled off. In
addition, since the separator is formed of a negative photore-
sist (PR), it is impossible to re-work the first substrate 110
having the deterioration of the separator 156.

[0044] As an improvement of the first embodiment, an
OLED display device according to a second embodiment is
provided.

[0045] FIG. 2 is a cross-sectional view showing an organic
light emitting diode display device according to the second
embodiment. With reference to FIG. 2, a top emission type
organic light emitting diode display device includes a first
substrate 210, a switching thin film transistor (TFT) (not
shown), a driving TFT DTr and a light emitting diode E, and
a second substrate 270 for encapsulation.

[0046] On the first substrate 110, a gate electrode 212, a
gate line (not shown) and a power line 214 are formed. A gate
insulating layer 215 is disposed on the first substrate and fully
covers the gate electrode 212, the gate line and the power line
214. The gate line and the power line 214 may be formed
parallel to and spaced apart from each other. A semiconductor
layer 219 is formed one the gate insulating layer 215 over the
gate electrode 212, and source and drain electrodes 221 and
223 are formed on the semiconductor layer 219. The semi-
conductor layer 219 may include an active layer 219a of an
intrinsic amorphous silicon and ohmic contact layers 21956 of
an impurity-doped amorphous silicon. The ohmic contact
layers 2195 are spaced apart from each other on the active
layer 219a. The source and drain electrodes 221 and 223 are
spaced apart from each other. In addition, a data line (not
shown) is formed on the gate insulating layer 215, and crosses
the gate line to define a pixel region P.

[0047] Thegateelectrode 212, the semiconductor layer 219
and the source and drain electrodes 221 and 223 may consti-
tute the driving TFT DTr and the switching TFT may have the
same structure as the driving TFT DTr. Each of the switching
TFT and the driving TFT DTr of a bottom gate structure may
have one of a negative type and a positive type. In addition, a
gate signal may be applied to the gate line, a data signal may
be applied to the data line, and a source voltage VDD may be
applied to the power line 214.

[0048] Although not shown, a gate electrode of the switch-
ing TFT may be connected to the gate line, a source electrode
of the switching TFT may be connected to the data line, and
a drain electrode of the switching TFT may be connected to
the gate electrode 212 of the driving TFT DTr.

[0049] A passivation layer 240 is formed on the switching
TFT and the driving TFT DTr and has source and drain
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contact holes 241 and 243 exposing the source and drain
electrodes 221 and 223, respectively. In addition, the passi-
vation layer 240 and the gate insulating layer 215 have a first
power contact hole 244 exposing the power line 214.

[0050] A first electrode 247 and an auxiliary power pattern
248 are formed on the passivation layer 240 in each pixel
region P. The first electrode 247 is connected to the drain
electrode 223 of the driving TFT DTr through the drain con-
tact hole 243. In addition, the auxiliary power pattern 248 is
connected to the source electrode 221 of the driving TFT DTr
through the source contact hole 241 and is connected to the
power line 214 through the first power contact hole 244. The
first electrode 247 and the auxiliary power pattern 248 may be
made of the same material and have the same layer as each
other.

[0051] Further, a base line 249 is formed on the passivation
layer 240 over the driving TFT DTr. A base voltage VSS may
be applied to the base line 249. The base line 249 may be
made of the same material and have the same layer as the first
electrode 247 and the auxiliary power pattern 248.

[0052] Thefirst electrode 247 may include a metallic mate-
rial that has a relatively high work function to serve as an
anode and a reflective property with respect to visible light to
improve light efficiency. For example, the first electrode 247
may include one of aluminum (Al), aluminum alloy, silver
(Ag), magnesium (Mg) and gold (Au). The auxiliary power
pattern 248 and the base line 249 may include the same
material as the first electrode 247. As a result, the first elec-
trode 247, the auxiliary power pattern 248 and the base line
249 may be formed to have a relatively low resistance.
[0053] A support pattern 257 is formed on the base line 249.
A width of the support pattern 257 may be smaller than a
width of the base line 249. Since the support pattern 257
having a width smaller than the base line 249 is formed within
a perimeter of the base line 249, a portion of the base line 249
is exposed outside the support pattern 257.

[0054] The support pattern 257 may include an inorganic
insulating material. For example, the support pattern 257 may
be formed through a deposition step of a silicon oxide (Si10,)
layer or a silicon nitride (SiNx) layer, a coating step, an
exposure step and a developing step of a photoresist (PR), and
an etching step of the silicon oxide layer or the silicon nitride
layer.

[0055] The support pattern 257 may have various shapes.
For example, the support pattern 257 may have one of a direct
taper shape, an inversed taper shape and a rectangular shape
having a vertical sidewall in a cross-sectional view.

[0056] A first bank layer 2504 is formed on the first elec-
trode 247, the auxiliary power pattern 248 and the base line
249. A second bank layer 2505 is formed on the support
pattern 257. The first bank layer 250a surrounds the pixel
region P to cover a boundary portion of each of the first
electrode 247 and the base line 249 and to expose a central
portion of each of the first electrode 247 and the base line 249.
The second bank layer 2505 have a width greater than the
support pattern 257 to cover the support pattern 257 com-
pletely and to cover a portion of the base line 249 exposed
outside the support pattern 257.

[0057] An organic emitting layer 260 is formed on the first
electrode 247, the first bank layer 250a and the second bank
layer 2505 in each pixel region P. The organic emitting layer
260 contacts the central portion of the first electrode 247
exposed through the first bank layer 2504. In addition, the
organic emitting layer 260 is cut at a top edge portion of the
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second bank layer 2505 such that the organic emitting layer
260 is formed on a top surface of the second bank layer 2505
and is not formed on a side surface of the second bank layer
2506 and the support pattern 257 and a portion of the base line
249 covered with the top edge portion of the second bank
layer 2505. As a result, the portion of the base line 249 is
exposed through the organic emitting layer 260.

[0058] A second electrode 263 is formed on an entire sur-
face of the first substrate 210 having the organic emitting
layer 260. The second electrode 263 contacts and is con-
nected to the portion of the base line 249 exposed through the
organic emitting layer 260 due to the second bank layer 2505
on the support pattern 257 in each pixel region P. The first and
second electrodes 247 and 263 and the organic emitting layer
260 between the first and second electrodes 247 and 263
constitute the light emitting diode E.

[0059] The second electrode 263 may include a metallic
material having a relatively low work function to serve as a
cathode and a transparent property with respect to visible
light to obtain a top emission type. As a result, the second
electrode 263 may be formed to have a relatively small thick-
ness and a relatively high resistance. For the purpose of reduc-
ing a drop of a base voltage VSS supplied to the second
electrode 263, the second electrode 263 having a relatively
high resistance is formed to contact the base line 249 having
arelatively low resistance. Accordingly, the base voltage VSS
having a uniform value without a voltage drop is supplied to
the second electrode 263 in each pixel region P through the
base line 249. Therefore, non-uniformity in luminance due to
the high resistance of the second electrode 263 is prevented,
thereby improving luminance uniformity.

[0060] Inthe OLED display device according to the second
embodiment, the base line 249 may be shared with two adja-
cent pixel regions P, and the shapes of the support pattern 257
and the second bank layer 2505 may be determined according
to the structure of the two adjacent pixel regions P.

[0061] FIGS.3A and 3B are plan views showing an organic
light emitting diode display device according to second and
third embodiments, respectively. The OLED display device
according to the third embodiment has the same structure as
the OLED display device according to the second embodi-
ment except the support pattern and the second bank layer.
[0062] With reference to FIGS. 3A and 3B, the support
pattern 257 and the second bank layer 2505 on the support
pattern 257 are formed to have a matrix shape along first and
second directions X1 and X2 among first to fourth pixel
regions P1 to P4. In addition, the base line 249 under the
support pattern 257 is formed to have a matrix shape along the
first and second directions X1 and X2. The first and second
directions X1 and X2 may be parallel to the gate line and the
data line, respectively.

[0063] InFIG. 3A, a width of the second bank layer 2505 is
smaller than a width of the support pattern 257 along the first
direction X1, and a width of the second bank layer 2505 is
greater than a width of the support pattern 257 along the
second direction X2. Since the second bank layer 2505 and
the support pattern 257 along the first direction X1 have a
cross-sectional shape such that an upper portion is narrower
than a lower portion, the organic emitting layer 260 is not cut
by the second bank layer 2505 and the support pattern 257
along the first direction X1 to cover the second bank layer
2504 and the support pattern 257 along the first direction X1
completely. In addition, since the second bank layer 2505 and
the support pattern 257 along the second direction X2 have a
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cross-sectional shape such that an upper portion is wider than
a lower portion, the organic emitting layer 260 is cut by the
second bank layer 2505 and the support pattern 257 along the
second direction X2.

[0064] As aresult, the base line 249 is not exposed through
the organic emitting layer 260 in a border portion along the
first direction X1 between the first and third pixel regions P1
and P3 and between the second and fourth pixel regions P2
and P4, and the base line 249 is exposed through the organic
emitting layer 260 in a border portion along the second direc-
tion X2 between the first and second pixel regions P1 and P2
and between the third and fourth pixel regions P3 and P4.
Accordingly, the second electrodes 263 (of FIG. 2) of the first
and second pixel regions P1 and P2 contact and share the
exposed base line 249 along the second direction X2, and the
second electrodes 263 of the third and fourth pixel regions P3
and P4 contact and share the exposed base line 249 along the
second direction X2.

[0065] In the OLED display device of FIG. 3A, the two
adjacent pixel regions P along the first direction X1 share the
base line 249 along the second direction X2.

[0066] InFIG.3B,awidth of the second bank layer 2505 is
greater than a width of the support pattern 257 along the first
direction X1, and a width of the second bank layer 2505 is
smaller than a width of the support pattern 257 along the
second direction X2. Since the second bank layer 2505 and
the support pattern 257 along the first direction X1 have a
cross-sectional shape such that an upper portion is wider than
a lower portion, the organic emitting layer 260 is cut by the
second bank layer 2505 and the support pattern 257 along the
first direction X1. In addition, since the second bank layer
2505 and the support pattern 257 along the second direction
X2 have a cross-sectional shape such that an upper portion is
smaller than a lower portion, the organic emitting layer 260 is
not cut by the second bank layer 2505 and the support pattern
257 along the second direction X2 to cover the second bank
layer 2505 and the support pattern 257 along the second
direction X2 completely.

[0067] As aresult, the base line 249 is exposed through the
organic emitting layer 260 in a border portion along the first
direction X1 between the first and third pixel regions P1 and
P3 and between the second and fourth pixel regions P2 and
P4. The base line 249 is not exposed through the organic
emitting layer 260 in a border portion along the second direc-
tion X2 between the first and second pixel regions P1 and P2
and between the third and fourth pixel regions P3 and P4.
Accordingly, the second electrodes 263 of the first and third
pixel regions P1 and P3 contact and share the exposed base
line 249 along the first direction X1, and the second elec-
trodes 263 of the second and fourth pixel regions P2 and P4
contact and share the exposed base line 249 along the first
direction X1.

[0068] In the OLED display device of FIG. 3B, the two
adjacent pixel regions P along the second direction X2 share
the base line 249 along the first direction X1.

[0069] Although not shown, when a width of the second
bank layer 2505 is greater than a width of the support pattern
257 along the first and second directions X1 and X2, the four
pixel regions P along the first and second directions X1 and
X2 share the base line 249 along the first and second direc-
tions X1 and X2.

[0070] A method of fabricating an OLED display device
will be illustrated with reference to drawings hereinafter.
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[0071] FIGS. 4A to 4F are cross-sectional views showing a
method of fabricating an organic light emitting diode display
device according to an exemplary embodiment.

[0072] With reference to FIG. 4A, a driving TFT DTr is
formed on a first substrate 210. The driving TFT DTrincludes
a gate electrode 212, a gate insulating layer 215, a semicon-
ductor layer 219 and source and drain electrodes 221 and 223.
Although not shown, a switching TFT may be formed simul-
taneously with the driving TFT DTr, and a gate line and a
power line 214 may be formed simultaneously with the gate
electrode 212.

[0073] InFIG. 4B, a passivation layer 240 is formed on the
driving TFT DTr. The passivation layer 240 has source and
drain contact holes 241 and 243 exposing the source and drain
electrodes 221 and 223, respectively. In addition, the passi-
vation layer 240 and the gate insulating layer 215 have a first
power contact hole 244 exposing the power line 214. The
passivation layer 240 may include an inorganic insulating
material such as silicon oxide (8i0,) and silicon nitride
(SiNx).

[0074] InFIG. 4C, a first electrode 247, an auxiliary power
pattern 248 and a base line 249 are formed on the passivation
layer 240 in each pixel region P. The first electrode 247 is
connected to the drain electrode 223 of the driving TFT DTr
through the drain contact hole 243. In addition, the auxiliary
power pattern 248 is connected to the source electrode 221 of
the driving TFT DTr through the source contact hole 241 and
is connected to the power line 214 through the first power
contact hole 244. The base line 249 may be disposed to
correspond to a border portion between the adjacent pixel
regions P.

[0075] InFIG.4D,asacrificing pattern 256 is formed onthe
base line 249. The sacrificing pattern 256 may include an
inorganic insulating material such as silicon compound, sili-
con oxide (Si0,) and silicon nitride (SiNX). In addition, the
sacrificing pattern 256 may have a thickness greater than a
thickness of an organic emitting layer 260 (of FIG. 4F)
formed in a subsequent process.

[0076] Further, a first bank layer 250a is formed on the first
electrode 247, the auxiliary power pattern 248 and the base
line 249, and a second bank layer 2505 is formed on the
sacrificing pattern 256. The first bank layer 250a surrounds
the pixel region P to cover a boundary portion of each of the
first electrode 247 and the base line 249 and to expose a
central portion of each of the first electrode 247 and the base
line 249. The second bank layer 2505 may be formed within
a perimeter of a top surface of the sacrificing pattern 256. For
example, the first and second bank layers 2504 and 2505 may
have a thickness of about 1 um.

[0077] In FIG. 4E, a support pattern 257 is formed by
etching the sacrificing pattern 256 such that a width of the
sacrificing pattern 256 is reduced. For example, the sacrific-
ing pattern 256 may be etched through a dry etching method
or a wet etching method. A width of the support pattern 257
may be smaller than a width of the second bank layer 2504.
Since the support pattern 257 having a width smaller than the
base line 249 is formed within a perimeter of the base line
249, a portion of the base line 249 is exposed outside the
support pattern 257. In addition, the support pattern 257 sup-
porting the second bank layer 2505 may have a thickness
greater than a thickness of an organic emitting layer 260
formed in a subsequent process.

[0078] Since the support pattern 257 is formed by etching
the sacrificing pattern 256 under the second bank layer 2504,
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the support pattern 257 may have various shapes without
limitation due to deterioration such as a breakdown or a
peeling. As aresult, degree of freedom in design increases and
aperture ratio is improved.

[0079] InFIG. 4F, an organic emitting layer 260 is formed
on the first electrode 247, the first bank layer 250a and the
second bank layer 2506 in each pixel region P. The organic
emitting layer 260 contacts the central portion of the first
electrode 247 exposed through the first bank layer 250qa. In
addition, the organic emitting layer 260 is cut at a top edge
portion of the second bank layer 2505 such that the organic
emitting layer 260 is formed on a top surface of the second
bank layer 2505 and is not formed on a side surface of the
second bank layer 2505 and the support pattern 257 and a
portion of the base line 249 covered with the top edge portion
of the second bank layer 2505. As a result, the portion of the
base line 249 is exposed through the organic emitting layer
260.

[0080] In addition, a second electrode 263 is formed on an
entire surface of the first substrate 210 having the organic
emitting layer 260. The second electrode 263 contacts and is
connected to the portion of the base line 249 exposed through
the organic emitting layer 260 due to the second bank layer
2504 on the support pattern 257 in each pixel region P. The
first and second electrodes 247 and 263 and the organic emit-
ting layer 260 between the firstand second electrodes 247 and
263 constitute the light emitting diode E.

[0081] Although the second electrode 263 is formed to have
a relatively small thickness and a relatively high resistance, a
base voltage VSS having a uniform value without a voltage
drop is supplied to the second electrode 263 because the
second electrode 263 contacts the base line 249 having a
relatively low resistance. Therefore, non-uniformity in lumi-
nance due to the high resistance of the second electrode 263 is
prevented, thereby improving luminance uniformity.

[0082] Although not shown, a second substrate 270 is
attached to the first substrate 210 having the driving TFT DTr
and the light emitting diode E for encapsulation to complete
the OLED display device.

[0083] Consequently, in an OLED display device accord-
ing to the present disclosure, since the second electrode hav-
ing a relatively high resistance is connected to the base line
having a relatively low resistance, luminance uniformity is
improved. In addition, since the support pattern is formed by
etching the sacrificing pattern under the second bank layer,
degree of freedom in design increases and aperture ratio is
improved without limitation of the shape of the support pat-
tern.

[0084] It will be apparent to those skilled in the art that
various modifications and variations can be made inan OLED
display device and a method of fabricating the OLED display
device of the present disclosure without departing from the
sprit or scope of the invention. Thus, it is intended that the
present invention covers the modifications and variations of
this invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. An OLED display device, comprising:

a substrate;

adriving thin film transistor (TFT) formed on the substrate;

a passivation layer formed over the substrate and covering
the driving TFT,;
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an OLED display formed on the passivation layer, the
OLED including a first electrode, an organic emitting
layer and a second electrode;

a base line formed on the passivation layer;

abank layer covering a boundary portion of each of the first

electrode and the base line so as to expose a central
portion of each of the first electrode and the base line;
and

a separator formed on the central portion of the base line to

separate the organic emitting layer;

wherein

the organic emitting layer is formed on the first electrode,

the bank layer and the separator in a pixel region of the
substrate, and is cut at a top edge portion of the separator
to expose a portion of the base line, and

the second electrode covers the organic emitting layer and

is connected to the portion of the base line.

2. The OLED display device according to claim 1, wherein
the first electrode is formed on the passivation layer as a same
layer as the base line.

3. The OLED display device according to claim 1, wherein
the second electrode has a relatively high resistance whereas
the base line has a relatively low resistance.

4. The OLED display device according to claim 1, wherein
the separator includes an organic material and has an inversed
taper shape.

5. An OLED display device, comprising:

a substrate;

adriving thin film transistor (TFT) formed onthe substrate;

a passivation layer formed over the substrate and covering

the driving TFT;

an OLED display formed on the passivation layer, the

OLED including a first electrode, an organic emitting
layer and a second electrode;

a base line formed on the passivation layer;

a support pattern formed on the central portion of the base

line;

afirstbank layer covering a boundary portion of each of the

first electrode and the base line so as to expose a central
portion of each of the first electrode and the base line;
and

a second bank layer formed on the support pattern,

wherein

the organic emitting layer is formed on the first electrode,

the first and second bank layers and the support pattern
in a pixel region of the substrate, and is cut at a top edge
portion of the support pattern to expose a portion of the
base line, and

the second electrode covers the organic emitting layer and

is connected to the portion of the base line.

6. The OLED display device according to claim 5, wherein
awidth of the second bank layer is smaller than a width of the
support pattern along a first direction that is a horizontal
direction of the substrate, whereas a width of the second bank
layer is greater than a width of the support pattern along a
second direction that is perpendicular to the first direction.

7. The OLED display device according to claim 5, wherein
awidth of the second bank layer is greater than a width of the
support pattern along a first direction that is a horizontal
direction of the substrate, whereas a width of the second bank
layer is smaller than a width of the support pattern along a
second direction that is perpendicular to the first direction.
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8. The OLED display device according to claim 5, wherein
the second bank layer has a width greater than the support
pattern to cover entirely the support pattern;

9. A method of fabricating an OLED display device, com-
prising:

forming a driving thin film transistor (TFT) a substrate;

forming a passivation layer over the substrate and covering

the driving TFT;

forming an OLED display on the passivation layer, the

OLED including a first electrode, an organic emitting
layer and a second electrode;

forming a base line on the passivation layer;

forming a support pattern on the central portion of the base

line;

forming a first bank layer to cover a boundary portion of

each of the first electrode and the base line so as to
expose a central portion of each of the first electrode and
the base line; and

forming a second bank layer on atop surface of the support

pattem,

wherein

the organic emitting layer is formed on the first electrode,

the first and second bank layers and the support pattern
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in a pixel region of the substrate, and is cut at a top edge
portion of the separator to expose a portion of the base
line, and

the second electrode covers the organic emitting layer and
is connected to the portion of the base line.

10. The method according to claim 9, wherein a width of
the second bank layer is smaller than a width of the support
pattern along a first direction that is a horizontal direction of
the substrate, whereas a width of the second bank layer is
greater than a width of the support pattern along a second
direction that is perpendicular to the first direction.

11. The method according to claim 9, wherein a width of
the second bank layer is greater than a width of the support
pattern along a first direction that is a horizontal direction of
the substrate, whereas a width of the second bank layer is
smaller than a width of the support pattern along a second
direction that is perpendicular to the first direction.

12. The method according to claim 9, wherein the second
bank layer has a width greater than the support pattern to
cover entirely the support pattern;

* ok %k
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