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(57) ABSTRACT

An organic light emitting diode display device according to
the present invention includes a first electrode on a first sub-
strate including a first region and a second region, the second
region substantially surrounding the first region; a pixel sepa-
rating pattern on the first electrode in the second region; an
organic light emitting pattern at least in the first region; a
second electrode on the organic light emitting pattern; a con-
tact electrode on the pixel separating pattern, the contact
electrode being electrically connected to the second elec-
trode; and a thin film transistor on the second substrate facing
the first substrate, the thin film transistor being electrically
connected to the contact electrode.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND METHOD OF
MANUFACTURING THE SAME

[0001] This application claims the benefit of Korean Patent
Application No. 10-2006-0126762, filed Dec. 13, 2006,
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 invention relates to an organic light
emitting diode display device, and more particularly, to a dual
panel-type organic light emitting diode display device and a
method of manufacturing the same.

[0004] 2. Discussion of the Related Art

[0005] Organic light emitting diode (OLED) display
devices are self-luminous and thus do not need a backlight
unit as in liquid crystal display (LCD) devices, so that they
can be manufactured to have a slim profile and lightweight.
Also, because the OLED display devices can be manufac-
tured through a simple process, they have price competitive-
ness. Also, because the OLED display devices have charac-
teristics of low voltage driving, high emission efficiency, and
a wide viewing angle, they rapidly emerge as next generation
display devices.

[0006] An OLED display device includes an array of
organic light emitting diodes for generating light and an array
of switching devices. Thin film transistors (TFTs) are gener-
ally used to individually drive an array of organic light emit-
ting diodes and provide uniform brightness even when a small
current is applied. Therefore, the OLED display device has
various advantages such as low power consumption, high
definition, large size, and improved lifetime.

[0007] Because both arrays of the organic light emitting
diodes and the switching devices are formed on the same
substrate, the process time increases and the process yield
decreases. Therefore, dual panel-type OLED display devices
have been suggested in which the organic light emitting
diodes and the switching devices are formed on the different
substrates and they are electrically connected to each other
when the two substrates are attached together. Therefore, the
production efficiency of the OLED display devices has been
improved. However, the electrical contacts between the
organic light emitting diodes and the switching devices are
unstable and the aperture ratio of the dual panel-type OLED
display devices is low.

SUMMARY OF THE INVENTION

[0008] Accordingly, the present invention is directed to an
organic light emitting diode display device and a manufac-
turing method thereof that substantially obviate one or more
problems due to limitations and disadvantages of the related
art.

[0009] An advantage of the present invention is to provide
an organic light emitting diode display device that can stabi-
lize the electrical contacts between the organic light emitting
diodes and the thin film transistors formed on different sub-
strates, and a manufacturing method thereof.

[0010] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
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practice of the invention. These and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0011] To achieve these and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, an organic light emitting diode
display device includes a first electrode on a first substrate
including a first region and a second region, the second region
substantially surrounding the first region; a pixel separating
pattern on the first electrode in the second region; an organic
light emitting pattern at least in the first region; a second
electrode on the organic light emitting pattern; a contact
electrode on the pixel separating pattern, the contact electrode
being electrically connected to the second electrode; and a
thin film transistor on the second substrate facing the first
substrate, the thin film transistor being electrically connected
to the contact electrode.

[0012] Inanother aspect of the present invention, a method
of manufacturing an organic light emitting diode display
device includes forming a first electrode on a first substrate
including a first region and a second region, the second region
substantially surrounding the first region; forming a pixel
separating pattern on the first electrode in the second region;
forming an organic light emitting pattern at least in the first
region; forming a second electrode on the organic light emit-
ting pattern and forming a contact electrode on the pixel
separating pattern, the contact electrode being electrically
connected to the second electrode; providing a second sub-
strate including a thin film transistor; and attaching the first
substrate to the second substrate and electrically connecting
the contact electrode with the thin film transistor.

[0013] Itisto be understood 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

[0014] 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 embodiments of the invention and together with the
description serve to explain the principles of the invention.
[0015]
[0016] FIG. 1 is a plan view illustrating an organic light
emitting diode display device according to an embodiment of
the present invention;

In the drawings:

[0017] FIG. 2 is a cross-sectional view taken along line I-I'
of FIG. 1;
[0018] FIG. 3 is a cross-sectional view illustrating an

organic light emitting diode display device according to
another embodiment of the present invention;

[0019] FIG. 4 is a cross-sectional view illustrating an
organic light emitting diode display device according to still
another embodiment of the present invention;

[0020] FIGS. 5A to 5] are cross-sectional views explaining
a method for manufacturing an organic light emitting diode
display device according to an embodiment of the present
invention; and
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[0021] FIGS. 6Ato 6F are cross-sectional views explaining
a method for manufacturing an organic light emitting diode
display device according to another embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0022] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings.

Embodiment 1

[0023] FIGS. 1 and 2 illustrate an organic light emitting
diode (OLED) display device according to an embodiment of
the present invention. FIG. 1 is a plan view illustrating the
OLED display device, and FIG. 2 is a cross-sectional view
taken along line I-I' of FIG. 1.

[0024] Referring to FIG. 1, the OLED display device 100
includes a plurality of pixels P to display an image. Each pixel
P includes a first region P1 where light is generated and a
second region P2 disposed along a periphery of the first
region P1.

[0025] An organic light emitting diode E is formed in the
first region P1 for generating light. Also, a contact electrode
152 is formed in the second region P2 for electrically con-
necting the organic light emitting diode E with a TFT Tr. The
contact electrode 152 has a frame shape disposed along the
periphery of the first region P1.

[0026] The contact region between the TFT Tr and the
organic light emitting diode E is larger than that of the related
art to reduce the contact resistance. In the related art, because
the TFT Tr and the organic light emitting diode E have been
electrically connected through a point contact using a spacer
within the first region P1, the contact resistance between the
TFT Tr and the organic light emitting diode E is high. Also, as
the contact region between the TFT Tr and the organic light
emitting diode E becomes larger, non-contact defects
between the TFT Tr and the organic light emitting diode E
caused by an misalignment-during the manufacturing process
can be reduced or prevented. As a result, the stability and
reliability of the OLED display device can be improved.
[0027] In addition, because the electrical contact between
the TFT Tr and the organic light emitting diode E is provided
in the second region P2 where light is not generated, the
aperture ratio of the OLED display device 100 can be
improved. Light is not generated in the second region P2 due
to a pixel separating pattern 172 formed between a first elec-
trode 170 and a second electrode 150.

[0028] Referring to FIG. 2, the OLED display device 100
includes a first substrate 180 and a second substrate 110
separated from each other. The first substrate 180 includes the
plurality of pixels P, each pixel having the first region P1
where light is generated and the second region P2 where the
electrical contact between the TFT Tr and the organic light
emitting diode E is provided.

[0029] The first electrode 170, which is a common elec-
trode, is formed on the first substrate 180. That is, the first
electrodes 170 of respective pixels P are integrally formed.
The first electrode 170 is formed of a transparent conductive
material through which light can pass. For example, the first
electrode 170 may be formed of indium-tin-oxide (ITO) or
indium-zinc-oxide (IZO). The OLED display device 100
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emits light through the first electrode 170 and the first sub-
strate 180 to display an image.

[0030] An auxiliary electrode 182 is also formed between
the first substrate 180 and the first electrode 170 to lower the
resistance of the first electrode 170. The auxiliary electrode
182 is formed on the first substrate 180 in a non-display area
between the pixels P and thus does not influence on the
aperture ratio of the OLED display device 100.

[0031] The pixel separating pattern 172 is formed on a
portion of the first electrode 170 that corresponds to the
second region P2, along a periphery of the first region P1. The
pixel separating pattern 172 is formed in a reverse taper shape
to pattern the second electrode 150 and the contact electrode
152 for each pixel. The pixel separating pattern 172 includes
an upper surface 172aq, a first wall surface 1725 and a second
wall surface 172¢. The upper surface 172a is in parallel to the
first substrate 180 and corresponds to the second region P2 of
the first substrate 180. The first wall surface 1725 extends
from an edge of the upper surface 172a and has a predeter-
mined angle with respect to the first substrate 180. The first
wall surface 1725 is formed at a boundary between the first
region P1 and the second region P2. The second wall surface
172¢ faces the first wall surface 1725 substantially in parallel,
and is formed outside the second region P2. The second wall
surface 172¢ has an undercut shape.

[0032] The pixel separating pattern 172 maintains a cell
gap between the organic light emitting diode E and the TFT
Tr, and provides an electrical contact between the organic
light emitting diode E and the TFT Tr. Accordingly, it is
possible to minimize or prevent particles that may be gener-
ated during the manufacturing process including the process
for forming the TFT Tr from damaging the organic light
emitting diode E.

[0033] The pixel separating pattern 172 may be an organic
layer, an inorganic layer, or a stacked layer thereof. For
example, the organic layer may be formed of acryl-based
resin, urethane-based resin, benzo-cyclo-butene (BCB), and
polyimide (PI). Also, the inorganic layer may be formed of
silicon oxide or silicon nitride. When the pixel separating
pattern 172 is formed of an inorganic material, deterioration
of an organic light emitting layer 160 may be reduced or
prevented. This is because the organic materials may generate
aharmful outgas that degrades the organic light emitting layer
160.

[0034] The organic light emitting pattern 160 is formed on
aportion of the first electrode 170 that corresponds to the first
region P1. In this embodiment, the organic light emitting
pattern 160 extends further to the second region P2. However,
it should be appreciated that the size and location of the region
in which the organic light emitting pattern 160 is formed may
change depending on the manufacturing process of the
organic light emitting pattern 160.

[0035] The organic light emitting pattern 160 generates
light when first charges and second charges provided from the
first electrode 170 and the second electrode 150, respectively,
recombine. The OLED display device 100 emits the light to
the first electrode 170 and the first substrate 180 to display an
image. In addition, a light efficiency complementing layer
(not shown) may be further provided on the upper surface or
lower surface of the organic light emitting pattern 160 to
enhance the emission efficiency of the OLED display device
100. The light efficiency complementing layer controls an
energy level at the boundary between the first electrode 170,
the organic light emitting pattern 160, and the second elec-
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trode 150, to efficiently provide the first charges and second
charges to the organic light emitting pattern 160. The light
efficiency complementing layer may be a first charge injec-
tion layer, a first charge transport layer, a first charge blocking
layer, a second charge transport layer, a second charge injec-
tion layer, or the like.

[0036] The second electrode 150 is formed on the organic
light emitting pattern 160 in the first region P1. The contact
electrode 152 extending from the edge of the second electrode
150 is formed on the upper surface 172a of the pixel separat-
ing pattern 172. Therefore, the contact electrode 152 has a
frame shape exposing the first region P1. The contact elec-
trode 152 electrically connects the second electrode 150 with
the TFT Tr. The contact electrode 152 can be integrally
formed with the second electrode 150 because the contact
electrode 152 and the second electrode 150 may be patterned
together for each pixel P by the pixel separating pattern 172.
[0037] Therefore, the pixel separating pattern 172 includes
the contact electrode 152 formed on the upper surface 172a to
maintain a cell gap between the organic light emitting diode E
and the TFT Tr and to provide an electrical contact between
the organic light emitting diode E with the TFT Tr. That is, the
organic light emitting diode E in the first region P1 has a
predetermined gap withrespectto a second substrate 110, and
the contact electrode 152 in the second region P2 contacts a
contact member ofthe TFT Tr of the second substrate 110 due
to the pixel separating pattern 172.

[0038] Because the pixel separating pattern 172 protrudes
toward the second substrate 110, the cell gap between the
organic light emitting diode E and the TFT Tr may be main-
tained. Accordingly, the pixel separating pattern 172 sepa-
rates the organic light emitting diode E from the second
substrate 110 and thus minimizes or prevents contaminants of
the second substrate 110 from contaminating and damaging
the organic light emitting diode E.

[0039] The second substrate 110 has a surface that faces the
first substrate 180. At least one TFT Tr electrically connected
to the organic light emitting diode E provided in each pixel P
is formed on the facing surface.

[0040] The TFT Tr includes a gate electrode 112, a gate
insulating layer 120, a semiconductor layer 122, and source/
drain electrodes 124 and 126. Although not shown in the
drawings, a plurality of lines applying signals to the TFT Tr
are formed on the facing surface of the second substrate 110.
A gate line applying a gate signal to the gate electrode 112 and
a data line applying a data signal to the source electrode 126
are, for example, formed on the facing surface of the second
substrate 110.

[0041] A passivation layer 130 covering the TFT Tr is
formed on the gate insulating layer 120 to protect the TFT Tr.
The passivation layer 130 may be formed of an inorganic
material or organic material. For example, the passivation
layer 130 may be formed of silicon oxide or silicon nitride.
[0042] When the passivation layer 130 is formed of an
inorganic material, the surface of the passivation layer 130
has a surface undulation with different heights due to the
underlying structures of the TFT Tr and the signal lines.
However, such height differences have an influence on the
electrical contact between the contact electrode 152 and a first
contact member 142. That is, because of the different heights
of the first contact member 142, a contact area between the
contact electrode 152 and the first contact member 142
decreases, or the contact electrode 152 and the first contact
member 142 may not contact each other. Accordingly, an
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overcoat layer 140 is formed on the passivation layer 130 to
reduce the height difference of the passivation layer 130 and
improve a planarization degree of the passivation layer 130.
The overcoat layer 140 may be formed of an organic material
that can improve a planarization degree of a surface. For
example, the overcoat layer 140 may be formed of an acryl-
based resin, urethane-based resin, benzo-cyclo-butene
(BCB), and polyimide (PI).

[0043] The first contact member 142, which is electrically
connected with the drain electrode 126 of the TFT Tr and
contacts the contact electrode 152, is formed on the overcoat
layer 140. Therefore, the TFT Tr and the organic light emit-
ting diode E are electrically connected with each other. The
first contact member 142 is formed on a portion of the over-
coat layer 140 that corresponds to the second region P2 to
contact the contact electrode 152. The first contact member
142 may be formed on an entire surface to prevent a non-
contact between the contact electrode 152 and the first contact
member 142 caused by an misalignment during the manufac-
turing process of the OLED display device.

[0044] A contact hole exposing the drain electrode 126 is
formed in the passivation layer 130 and the overcoat layer 140
to electrically connect the first contact member 142 with the
drain electrode 126. During the formation of the contact hole,
the drain electrode 126 may be exposed to an etching solution
and damaged. Thus, the OLED display device 100 may fur-
ther include a second contact member 132 covering the drain
electrode 126 of the TFT Tr. The second contact member 132
prevents the drain electrode 126 from being damaged by an
etching solution. Accordingly, the TFT Tr and the organic
light emitting diode E are electrically connected with each
other by the contact electrode 152 and the first and second
contact members 142 and 132.

[0045] Inthe first embodiment, the TFT Tr and the organic
light emitting diode E formed on different substrates contact
each other in the second region P2. As a result, the aperture
ratio of the OLED device may be improved and the contact
resistance of the OLED device may be reduced. Accordingly,
the reliability of the OLED display device can be secured.

Embodiment 2

[0046] FIG. 3 is a cross-sectional view of an organic light
emitting diode (OLED) display device according to another
embodiment of the present invention. The OLED display
device of this embodiment has the same construction as that
of'the OLED display device of the first embodiment described
above except the shape of the pixel separating pattern. There-
fore, descriptions of the same parts are omitted and the same
name and reference numerals are used for the same parts.
[0047] Referring to FIG. 3, the OLED display device 100
includes a pixel P having a first region P1 generating light and
a second region P2 disposed along a periphery of the first
region P1.

[0048] The OLED display device 100 includes a first sub-
strate 180 and a second substrate 110 facing each other. An
organic light emitting diode E is formed on the first substrate
180, and a TFT Tr is formed on the second substrate 110. The
organic light emitting diode E and the TFT Tr are electrically
connected with each other by a contact electrode 152 corre-
sponding to the second region P2.

[0049] The contact electrode 152 and a second electrode
150 of the organic light emitting diode E are integrally formed
and patterned for each pixel P by a pixel separating pattern
270. The pixel separating pattern 270 includes an upper sur-
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face 272a, a first wall surface 27256, and a second wall surface
272c¢. The first wall surface 2725 extends from the edge of the
upper surface 272a and has a predetermined angle with
respect to the first substrate 180. The first wall surface 2725 is
formed at the boundary between the first region P1 and the
second region P2. The second wall surface 272¢ faces the first
wall surface 272b approximately in parallel, and is formed
outside the second region P2. At this point, the second wall
surface 272¢ has an undercut shape.

[0050] An auxiliary electrode 282 is formed inside the
undercut to contact a first electrode 170. The undercut is
formed by taking advantage of different etching selectivities
of'the auxiliary electrode 282 and the pixel separating pattern
270. Accordingly, a separate layer for forming the undercut is
not required and thus the number of manufacturing processes
can be reduced. Inside the undercut is not filled with the
auxiliary electrode 282 to pattern the contact electrode 152
and the second electrode 150 for each pixel. The auxiliary
electrode 282 overlaps a contact electrode 152 with the pixel
separating pattern 270 being interposed. Also, because the
pixel separating pattern 270 defining the pixel has a frame
shape, the auxiliary electrode 282 has a frame shape.

[0051] Inthesecond embodiment, the undercut shape of the
pixel separating pattern 270 is formed using the auxiliary
electrode 282. As a result, the number of manufacturing pro-
cesses of the OLED display device can be reduced.

Embodiment 3

[0052] FIG. 4 is a cross-sectional view of an organic light
emitting diode (OLED) display device according to another
embodiment of the present invention. The OLED display
device of this embodiment has the same construction as that
of the OLED display device of the second embodiment
described above except a conductive elastic member. There-
fore, descriptions of the same parts are omitted and the same
name and reference numerals are used for the same parts.

[0053] Referring to FIG. 4, the OLED display device 100
includes a first substrate 180 and a second substrate 110
facing each other. An organic light emitting diode E is formed
on the first substrate 180, and a TFT Tr is formed on the
second substrate 110. As a contact electrode 152 and a first
contact member 142 formed to correspond to the second
region P2 contact each other, the organic light emitting diode
E and the TFT Tr are electrically connected with each other.
[0054] The OLED display device 100 includes a conduc-
tive elastic member 162 interposed between the contact elec-
trode 152 and the first contact member 142. The conductive
elastic member 162 is formed in at least the second region P2
of the second substrate 110. The conductive elastic member
162 improves the stability of the contact between the contact
electrode 152 and the first contact member 142 when the first
substrate 180 and the second substrate 110 are attached to
each other. Because the conductive elastic member 162 has an
elasticity, it can minimize or prevent devices interposed
between the first and second substrates 180 and 110 from
being damaged even when a pressure is applied during the
attaching process of the first and second substrates 180 and
110. Without the conductive elastic member 162, a lower
pressure may be applied when attaching the first and second
substrates 180 and 110 because of the concerns over damages
of'the devices between the first and second substrates 180 and
110, which may generate a contact defect between the organic
light emitting diode E and the TFT Tr. Accordingly, the con-
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ductive elastic member 162 may minimize or prevent such a
contact defect of the OLED display device.

[0055] The conductive elastic member 162 may be a con-
ductive ball or conductive film. The conductive ball may
include an elastic body and a conductive layer covering the
elastic body. Also, the conductive film may include a film-
shaped elastic body and conductive materials dispersed inside
the elastic body. The elastic body can be formed of silicon or
synthetic resin.

[0056] In the third embodiment, the conductive elastic
member 162 is additionally formed between the contact elec-
trode 152 and the first contact member 142. As a result, the
stability of the contact between the organic light emitting
diode E and the TFT Tr can be further improved.

Embodiment 4

[0057] FIGS.5Ato 5] are cross-sectional views illustrating
a method for manufacturing an organic light emitting diode
(OLED) display device according to an embodiment of the
present invention.

[0058] Referringto FIG. 5A, a first substrate 180 defining a
plurality of pixels P is provided to manufacture an OLED
display device. Respective pixels P are arranged with a con-
stant interval. The pixel P is divided into a first region P1 and
a second region P2 along a periphery of the first region P1.
[0059] The first substrate 180 may be a transparent sub-
strate through which light can pass. For example, the first
substrate 180 can be a glass substrate, a plastic substrate, or a
transparent film.

[0060] A conductive material of a lower resistivity than that
of a first electrode 170 is deposited and patterned on the first
substrate 180 to form an auxiliary electrode 182. For
example, the auxiliary electrode 182 includes Al, AINd, Mo,
Cr, or the like. The auxiliary electrode 182 serves to reduce
the resistance of the first electrode 170. Also, the auxiliary
electrode 182 is formed at the boundaries of the pixels P to
prevent light from leaking.

[0061] The first electrode 170 is then formed on the first
substrate 180 including the auxiliary electrode 182. The first
electrode 170 may be formed of a transparent conductive
material by a sputtering or vacuum deposition. For example,
the first electrode 170 can be formed of ITO or IZO.

[0062] Referring to FIG. 5B, after the first electrode 170 is
formed, sacrificial patterns 173 are formed on the first elec-
trode 170 to expose the pixels P. That is, the sacrificial pat-
terns 173 are formed at the boundaries between the pixels P.
The sacrificial patterns 173 are formed on a portion of the first
electrodes 170 that overlaps the auxiliary electrodes 182. The
sacrificial patterns 173 form an undercut shape of pixel sepa-
rating patterns 172. The sacrificial patterns 173 may be com-
pletely removed or a portion of the sacrificial pattern 173 may
be left during the subsequent processes.

[0063] After the sacrificial patterns 173 are formed, an
insulating layer 174 is formed on the first substrate 180
including the sacrificial patterns 173. The insulating layer 174
is formed of a material having an etching selectivity different
from that of the sacrificial patterns 173. In this embodiment,
the insulating layer 174 is formed of a material having an
etching selectivity smaller than that of the sacrificial patterns
173 to form the pixel separating patterns 172 having an the
undercut-shape. For example, the sacrificial patterns 173 can
be formed of silicon nitride or silicon oxide. The insulating
layer 174 can be formed of an acryl-based resin, urethane-
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based resin, benzo-cyclo-butene (BCB), polyimide (PI), sili-
con nitride, silicon oxide, or the like.

[0064] After the insulating layer 174 is formed, photoresist
patterns 175 are formed on the insulating layer 174. The
photoresist patterns 175 divide the pixels P and has a frame
shape around the edge of the pixel P.

[0065] Referring to FIG. 5C, after the photoresist patterns
175 are formed, the insulating layer 174 is etched using the
photoresist pattern 175 as a mask to form insulating patterns
176 in the second region P2. The insulating layer can be
etched by a dry or wet etching method.

[0066] Referring to FIG. 5D, after the insulating patterns
176 are formed, the sacrificial patterns 173 are etched along
with the insulating patterns 176 to form the pixel separating
patterns 172. Because the insulating patterns 176 and the
sacrificial patterns 173 have different etching selectivities, a
wall surface of the pixel separating patterns 172 has an under-
cut shape. In this embodiment, the insulating patterns 176
have a smaller etching selectivity than that of the sacrificial
patterns 173. The pixel separating patterns 172 include an
upper surface 172a, a first wall surface 1725, and a second
wall surface 172c.

[0067] The first wall surface 1725 extends from an edge of
the upper surface 172a, and has a predetermined angle with
respect to the first substrate 180. The first wall surface 1725 is
formed at the boundary between the first region P1 and the
second region P2. The second wall surface 172¢ faces the first
wall surface 1726 approximately in parallel, and is formed
outside the second region P2. The second wall surface 172¢
has an undercut shape.

[0068] Referring to FIG. 5E, after the pixel separating pat-
terns 172 are formed, an organic light emitting patterns 160
are formed on the first electrode 170. The organic light emit-
ting patterns 160 my be formed of'a low molecular material or
polymer. When the organic light emitting patterns 160 are
formed of alow molecular material, the organic light emitting
patterns 160 may be formed by a vacuum deposition method.
The organic light emitting patterns 160 are formed on a por-
tion of the first electrode 170 and the upper surfaces 172a of
the pixel separating patterns 172 that correspond to the first
regions P1.

[0069] After the organic light emitting patterns 160 are
formed, a second electrode 150 and a contact electrode 152
are formed and patterned for each pixel P by the pixel sepa-
rating patterns 172.

[0070] The second electrode 150 and the contact electrode
152 may be integrally formed. That is, a conductive material
is deposited on the substrate 180 including the pixel separat-
ing patterns 172 by a vacuum deposition method. During the
deposition of the conductive material, the second electrode
150 and the contact electrode 152 are automatically patterned
by the pixel separating patterns 172 for each pixel P. The
contact electrode 152 is formed on the upper surface 172a of
the pixel separating pattern 172, and the second electrode 150
is formed on a portion of the organic light emitting pattern
160 that corresponds to the first region P1. Accordingly, the
first electrode 170, the organic light emitting pattern 160 and
the second electrode 150 are sequentially formed in the first
region P1 that generates light. Also, the first electrode 170, the
pixel separating pattern 172, the organic light emitting pattern
160 and the second electrode 150 are sequentially formed in
the second region P2 that does not generate light.

[0071] Referring to FIG. 5F, a second substrate 110 where
TFTs Tr are formed is provided. A passivation layer 130 is
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formed on the second substrate 110 to cover the TFTs Tr. The
passivation layer 130 may be formed of silicon oxide or
siliconnitride by a chemical vapor deposition (CVD) method.
[0072] Referring to FIG. 5G, a contact hole exposing a
drain electrode 126 of the TFT Tr is formed in the passivation
layer 130. A second contact member 132 covering the drain
electrode 126 exposed through the contact hole is formed.
The second contact member 432 prevents the drain electrode
126 from being damaged during a subsequent process.
[0073] Referring to FIG. 5H, after the second contact mem-
ber 132 is formed, an overcoat layer 140 covering the second
contact member 132 is formed on the passivation layer 130.
The overcoat layer 140 improves a planarization degree of the
passivation layer 130. The overcoat layer 140 may be formed
of an organic material that is advantageous in planarization.
The overcoat layer 140 can be formed by a dip coating, spray
coating, or spin coating method.

[0074] Referring to FIG. 51, after the overcoat layer 140 is
formed, a via hole exposing the second contact member 132
is formed in the overcoat layer 140. A first contact member
142 contacting the second contact member 132 exposed
through the via hole is then formed. The first contact member
142 has a flat surface because of the overcoat layer 140. The
first contact members 142 are formed on portions of the
second substrate 110 that correspond to the first and second
regions P1 and P2.

[0075] Referring to FIG. 5], the first substrate 180 on which
the organic light emitting diode E is formed, and the second
substrate 110 on which the TFT Tr is formed are attached to
each other. The contact electrode 152 and the first contact
member 142 contact each other, thereby electrically connect-
ing the organic light emitting diode E with the TFT Tr.
[0076] Before the first and second substrates 180 and 110
are attached to each other, a conductive elastic member may
be formed on one of the first and second substrates 180 and
110 to improve the stability of the contact. The conductive
elastic member can be a conductive ball or conductive film.
Also, it should be appreciated that a forming order of the
organic light emitting diode E and the TFT Tr is not limited.
[0077] In this embodiment, because the contact electrode
152 is formed in the second region P2 where light is not
generated, the aperture ratio of the completed OLED display
device may be improved. Also, because the contact area of the
contact electrode 152 and the first contact member 142 is
larger, the contact resistance of the organic light emitting
diode E and the TFT Tr may be decreased and a non-contact
defect may be reduced even when an misalignment is gener-
ated during the attaching process of the first substrate 180 and
the second substrate 100.

Embodiment 5

[0078] FIGS. 6Ato 6F are cross-sectional views illustrating
a method for manufacturing an organic light emitting diode
(OLED) display device according to another embodiment of
the present invention. The manufacturing method in this
embodiment is the same as the manufacturing method
described above except the formation of pixel separating
patterns. Therefore, descriptions of the same process are
omitted and the same name and reference numerals are used
for the same parts.

[0079] Referring to FIG. 6A, a first substrate 180 is pro-
vided to manufacture an OLED display device. A first elec-
trode 170 is formed on the first substrate 180.
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[0080] Conductive patterns 283 are then formed on the first
electrode 170. The conductive patterns 283 define pixels P.
The conductive patterns 283 are formed of a conductive mate-
rial having a lower resistivity than that of the first electrode
170. For example, the conductive patterns 283 may be formed
of Mo, Cu, Cr, AINd, MoW, or the like. The conductive
patterns may be formed by a vacuum deposition or sputtering
method.

[0081] Referring to FIG. 6B, after the conductive patterns
283 are formed, an insulating layer 274 is formed on the first
substrate 180 including the conductive patterns 283. The
insulating layer 274 may be an inorganic layer formed by a
CVD or sputtering method. Photoresist patterns 275 defining
pixels P are then formed on the insulating layer 274.

[0082] Referring to FIG. 6C, after the photoresist patterns
275 are formed, the insulating layer 274 is etched using the
photoresist patterns 275 as a mask to form insulating patterns
276 in a second region P2 of the pixel P. The first electrode
170 is exposed in a first region P1.

[0083] Referring to FIG. 6D, after the insulating patterns
276 are formed, the conductive patterns 283 are etched along
with the insulating patterns 276 and the photoresist patterns
275 to form auxiliary electrodes 282 and pixel separating
patterns 272. In this embodiment, the conductive patterns 283
are etched by a wet etching method so that the pixel separat-
ing patterns 272 have an undercut shape.

[0084] Referring to FIG. 6E, after the pixel separating pat-
terns 272 are formed, an organic light emitting pattern 160, a
second electrode 150, and a contact electrode 152 are formed
on the first electrode 170.

[0085] The second electrode 150 and the contact electrode
152 may be integrally formed. The second electrode 150 and
the contact electrode 152 are automatically patterned by the
pixel separating patterns 272 for each pixel P. Accordingly, an
organic light emitting diode E and the contact electrode 152
are formed on the first substrate 180.

[0086] Referring to FIG. 6F, after the organic light emitting
diode E and the contact electrode 152 are formed, a second
substrate 110 on which a TFT Tr and a first contact member
142 are formed is provided. The first and second substrates
180 and 110 are then attached to each other, with the contact
electrode 152 and the first contact member 142 contacting
each other, thereby completing the fabrication of the OLED
display device.

[0087] In this embodiment, a separate sacrificial layer for
forming the pixel separating patterns is not formed to reduce
the number of manufacturing processes. Also, the reliability
and aperture ratio of the OLED device may be improved.
[0088] As described above, in an OLED device according
to the present invention, the arrays of organic light emitting
diodes and TFTs are formed on different substrates. Accord-
ingly, the process yield may be improved. Also, because the
electrical contact between the organic light emitting diode
and TFT is formed in a non-emitting portion of the pixel P, the
aperture ratio and brightness can be further improved.
[0089] Inaddition, because the electrical contact is formed
along a periphery of the pixel P, the contact area between the
organic light emitting diode and the TFT can be larger, the
reliability of the OLED display device may be improved, and
the contact resistance of the organic light emitting diode and
the TFT as well as the driving voltage of the OLED display
device may be lowered.

[0090] Moreover, because the contact electrodes are pro-
vided on the upper surfaces of the pixel separating patterns,
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the organic light emitting diodes and the TFTs may be elec-
trically connected with each other with a cell gap so that
damages of the organic light emitting diodes caused by the
substrate on which an array of TFTs has been formed may be
reduced or prevented.

[0091] Also, according to an embodiment of the present
invention, because the pixel separating patterns are formed
using the auxiliary electrodes, a separate sacrificial layer does
not need to be formed, so that the number of processes can be
reduced.

[0092] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic light emitting diode display device compris-
ing:

a first electrode on a first substrate including a first region
and a second region, the second region substantially
surrounding the first region;

a pixel separating pattern on the first electrode in the sec-
ond region;

an organic light emitting pattern at least in the first region;

a second electrode on the organic light emitting pattern;

a contact electrode on the pixel separating pattern, the
contact electrode being electrically connected to the sec-
ond electrode; and

a thin film transistor on the second substrate facing the first
substrate, the thin film transistor being electrically con-
nected to the contact electrode.

2. The device according to claim 1, wherein the pixel

separating pattern has an undercut shape.

3. The device according to claim 2, further comprising an
auxiliary electrode on a portion of the first electrode that
corresponds to an undercut region of the pixel separating
pattern.

4. The device according to claim 1, further comprising an
auxiliary electrode between the first substrate and the first
electrode.

5. The device according to claim 1, wherein the second
region has a frame shape around an edge of the first region.

6. The device according to claim 1, wherein the pixel
separating pattern is formed of one of an organic material, an
inorganic material and a stacked layer thereof.

7. The device according to claim 1, further comprising:

a passivation layer on the second substrate, the passivation

layer covering the thin film transistor; and

an overcoat layer on the passivation layer.

8. The device according to claim 7, further comprising a
first contact member on the overcoat layer, the first contact
member being electrically connected with the thin film tran-
sistor and contacting the contact electrode to electrically con-
nect the thin film transistor with the second electrode.

9. The device according to claim 8, further comprising a
second contact member on the passivation layer, the second
contact member being electrically connected to a drain elec-
trode of the thin film transistor and the first contact member.

10. The device according to claim 8, wherein the first
contact member has a shape corresponding to at least the
second region.
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11. The device according to claim 7, further comprising a
conductive elastic member between the contact electrode and
the first contact member.

12. A method of manufacturing an organic light emitting
diode display device, the method comprising:

forming a first electrode on a first substrate including a first

region and a second region, the second region substan-
tially surrounding the first region;

forming a pixel separating pattern on the first electrode in

the second region;

forming an organic light emitting pattern at least in the first

region;

forming a second electrode on the organic light emitting

pattern and forming a contact electrode on the pixel
separating pattern, the contact electrode being electri-
cally connected to the second electrode;

providing a second substrate including a thin film transis-

tor; and

attaching the first substrate to the second substrate and

electrically connecting the contact electrode with the
thin film transistor.

13. The method according to claim 12, wherein said form-
ing the pixel separating pattern comprises:

forming a conductive pattern on the first electrode in the

second region;

forming an insulating layer on the conductive pattern;

forming a photoresist pattern on the insulating layer, the

photoresist pattern exposing at least a central portion of
the conductive pattern;

etching the insulating layer using the photoresist pattern as

a mask to form an insulating pattern; and

etching the conductive pattern using the insulating pattern

as a mask to form the pixel separating pattern.
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14. The method according to claim 13, further comprising
forming an auxiliary electrode by leaving a portion of the
conductive pattern on the first electrode during the etching of
the conductive pattern.

15. The method according to claim 12, wherein said form-
ing the pixel separating pattern comprises:

forming a sacrificial pattern on the first electrode;

forming an insulating layer on the sacrificial pattern, the

insulating layer having an etching selectivity different
from that of the sacrificial pattern;

forming a photoresist pattern on the insulating layer, the

photoresist pattern exposing at least a central portion of
the sacrificial pattern;

etching the insulating layer using the photoresist pattern as

a mask to form an insulating pattern; and
etching the sacrificial pattern using the insulating pattern as
a mask to form the pixel separating pattern.

16. The method according to claim 15, further comprising
forming a third electrode between the second substrate and
the first electrode.

17. The method according to claim 13, further comprising:

forming a passivation layer on the second substrate, the

passivation layer covering the thin film transistor; and
forming an overcoat layer on the passivation layer.

18. The method according to claim 17, further comprising
forming a first contact member on the overcoat layer, the first
contact member being electrically connected to the thin film
transistor and contacting the contact electrode.

19. The method according to claim 18, further comprising
forming a second contact member on the passivation layer,
the second contact member being electrically connected to a
drain electrode of the thin film transistor and contacting the
first contact member.

20. The method according to claim 13, wherein the contact
electrode and the second electrode are integrally formed.

sk sk sk sk sk



