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ORGANIC ELECTRO-LUMINESCENCE
DISPLAY DEVICE AND MANUFACTURING
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to Korean
Patent Application Nos. 10-2008-0071102 and 10-2008-
0072513, filed on Jul. 22, 2008 and Jul. 25, 2008, which are
hereby incorporated by reference in their entirety.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] This disclosure relates to an organic electro-lumi-

nescence display device, and particularly to an organic elec-
tro-luminescence display device, and a manufacturing
method thereof.

[0004] 2. Description of the Related Art

[0005] As the information society grows, flat display
devices capable of displaying information have been widely
developed. These flat display devices include liquid crystal
display (LCD) devices, organic electro-luminescence display
(OLED) devices, plasma display devices, and field emission
display devices.

[0006] Among the above flat display devices, the OLED
devices can be light and thin because they do not need back-
light units required by the LCD devices. Also, the OLED
devices are manufactured through simple processes in com-
parison with the LCD devices so that they cut down their
manufacturing costs. Moreover, the OLED devices have sev-
eral features such as a low voltage drive, a high luminous
efficiency, a wide viewing angle. Accordingly, the OLED
devices have caught more of the attention as one of next-
generation display devices.

[0007] The OLED device has a configuration such that a
drive element and an organic light emission diode element are
formed on a single substrate. Due to this, their manufacturing
processes are complicated, thereby causing more of the
manufacturing defects. To address this shortcoming, another
configuration wherein the driver element and the organic light
emission diode element are formed on substrates different
from each other has recently researched and developed.
[0008] FIG. 1is a cross sectional view showing schemati-
cally an OLED device of the related art. Referring to FIG. 1,
a first substrate 1 has a driver element 2 thereon and a second
substrate 3 has an organic light emission diode element 4
formed thereon. For the electrical connection of the driver
element 2 and the organic light emission diode element 4, a
contact spacer 5 is disposed therebetween. Moreover, a seal-
ant 6 is disposed along the edges of the first and second
substrates 1 and 3 and combines those each other. Then, a
space pressure between the first and second substrates 1 and
3 is decreased to contact the contact spacer 5 with the driver
element 2 and the organic light emission diode element 4.
[0009] In such a configuration of the OLED device, the
driver element 2 applies a signal to the organic light emission
diode element 4 through the contact spacer 5. In accordance
therewith, the organic light emission diode element 4 gener-
ates lights corresponding to the signal applied from the driver
element 2.

[0010] However, the internal pressure into the cavity
between the first and second substrates 1 and 3 increases as
time passes. Due to this, the contact spacer 5 is separated from
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the driver element 2 and loses contact with it. In the end, the
organic light emission diode element 4 is not luminous result-
ing in a defect such as a black spot (or dot).

[0011] Specially, in the OLED devices which are enlarged
in accordance with the size of display device, this black spot
defect occurs frequently and in proportion to their greater
size. As a result, some large OLED devices, which incur a
high manufacturing cost, can not be used due to heavy costs.

[0012] Also, if the pressure between the first and second
substrates 1 and 3 is lowered, the contact spacer 5 is in simple
contact with the driver element 2, thereby deteriorating the
structural strength of the OLED device.

[0013] Furthermore, moisture and/or oxygen can intrude
into the OLED device through the sealant 6 and can cause
performance defects of the driver element 2 and the organic
light emission diode element 4. Since the organic light emis-
sion diode element 4 is very delicate under exposure to mois-
ture and oxygen, its material characteristics deteriorate under
such exposure, thereby causing a weakening in brightness,
color shift, and other defects.

BRIEF SUMMARY

[0014] Accordingly, the present embodiments are directed
to an OLED device that substantially obviates one or more of
problems due to the limitations and disadvantages of the
related art, and a manufacturing method thereof.

[0015] An object of the present embodiment is to provide
an OLED device that is able to prevent a connection defect
between the driver element and the contact spacer, and a
manufacturing method thereof.

[0016] Another object of the present embodiment is to pro-
vide an OLED device that is able to protect a driver element
and an organic light emission diode element from the intru-
sion of external moisture or oxygen, and a manufacturing
method thereof.

[0017] Still another object of the present embodiment is to
provide an OLED device of improved a structural strength,
and a manufacturing method thereof.

[0018] Additional features and advantages of the embodi-
ments will be set forth in the description which follows, and in
part will be apparent from the description, or may be learned
by practice of the embodiments. The advantages of the
embodiments will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0019] According to a first aspect of the present embodi-
ment, an OLED device includes: a first substrate, wherein a
driver element and a connection electrode are disposed on the
first substrate, and the connection electrode is connected to
the driver element; a second substrate opposed to the first
substrate, wherein an organic light emission diode element is
disposed on the second substrate; a contact spacer disposed
on the second substrate and electrically connected to the
connection electrode; and a first sealant disposed into a cavity
which is formed by the first and second substrates, the con-
nection electrode, the organic light emission diode element,
and the contact space. The first sealant is bonded to the con-
tact spacer and the connection electrode and maintains the
electrical connection between the contact spacer and the con-
nection electrode.

[0020] Further, the organic light emission diode element
may include a first electrode, an organic light emission layer,
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and a second electrode, and the contact spacer may include a
protrusion member and a contact electrode unified with the
second electrode in one body.

[0021] Moreover, the connection electrode may be electri-
cally connected to the contact electrode of the contact spacer.
[0022] Furthermore, the first sealant may be bonded to the
first and second substrates, the connection electrode, the
organic light emission diode element, and the contact spacer.
[0023] The organic electro-luminescence display device
may further comprise a second sealant disposed along the
edge areas of the first and second substrates.

[0024] A manufacturing method of OLED device, accord-
ing to a second aspect of the present embodiment, includes:
providing a first substrate, wherein an organic light emission
diode element and a contact spacer are disposed on the first
substrate; disposing a sealant film of first sealant material on
the first substrate; disposing a second substrate on the sealant
film, wherein a driver element and a connection electrode are
disposed on the second substrate, and the connection elec-
trode is connected to the driver element; simultaneously
applying a first heat and a pressure to the second substrate, to
melt the sealant film and to fill the melted sealant film into a
cavity, which is formed by the first and second substrates, the
connection electrode, the organic light emission diode ele-
ment, and the contact spacer; and applying a second heat to
the second substrate during a fixed period and hardening the
sealant film, to form a first sealant. The first sealant is bonded
to the contact spacer and the connection electrode and main-
tains the electrical connection between the contact spacer and
the connection electrode.

[0025] The method may further comprise coating a second
sealant material along the edge area of the first substrate
before disposing the second substrate.

[0026] Furthermore, the first heat may be in the range of
about 60° C. to 100° C., and the pressure may be in the range
of about 0.2 Pa to 3 Mpa.

[0027] Moreover, the second heat may be in the range of
about 100° C. to 120° C., and the fixed period may be in the
range of about two to three hours.

[0028] Further, the second sealant material may be the
same as the first sealant material.

[0029] Alternatively, the second sealant material may be
different from the first sealant material.

[0030] Furthermore, the first and second sealant material
may include at least one selected from materials of epoxy
group, acryl group, imide group, and silane group.

[0031] Alternatively, the second heat may be in the range of
about 80° C. to 120° C., and the fixed period may be in the
range of about a half hour to three hours.

[0032] An OLED device, according to a third aspect of the
present embodiment, includes: a first substrate, wherein a
driver element and a connection electrode are disposed on the
first substrate, and the connection electrode is connected to
the driver element; a second substrate opposed to the first
substrate, wherein an organic light emission diode element is
disposed on the second substrate; a contact spacer disposed
on the second substrate and electrically connected to the
connection electrode; and a first sealant disposed into a cavity
which is formed by the first and second substrates, the con-
nection electrode, the organic light emission diode element,
and the contact space, and including a plurality of conduction
balls. The first sealant is bonded to the contact spacer and the
connection electrode and maintains the electrical connection
of the contact spacer and the connection electrode.
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[0033] Further, the organic light emission diode element
may include a first electrode, an organic light emission layer,
and a second electrode, and the contact spacer may include a
protrusion member and a contact electrode unified with the
second electrode in one body.

[0034] Moreover, the connection electrode may be electri-
cally connected to the contact electrode of the contact spacer
through the conduction balls.

[0035] Furthermore, the electrical connection between the
contact and the connection electrodes may be maintained by
the conduction balls.

[0036] Further, the first sealant may be bonded to the first
and second substrates, the connection electrode, the organic
light emission diode element, and the contact spacer.

[0037] The organic electro-luminescence display device
may further comprise a second sealant disposed along the
edge areas of the first and second substrates.

[0038] Moreover, the first sealant may be formed in a film
type member that the conduction balls are mixed and scat-
tered into a sealant material.

[0039] Furthermore, the first sealant may be formed in a
liquid phase member that the conduction balls are mixed and
scattered into a sealant material.

[0040] Further, the conduction balls may be disposed at
least at a predetermined position in the sealant material, and
the predetermined position corresponds to the contact spacer.
[0041] A manufacturing method of OLED device, accord-
ing to a fourth aspect of the present embodiment, includes:
providing a first substrate, wherein an organic light emission
diode element and a contact spacer are disposed on the first
substrate; disposing a sealant film on the first substrate,
wherein the sealant film includes a plurality of conduction
balls mixed and scattered into a first sealant material; dispos-
ing a second substrate on the sealant film to combine the first
and second substrates, wherein a driver element and a con-
nection electrode are disposed on the second substrate and the
connection electrode is connected to the driver element;
simultaneously applying a first heat and a pressure to the
combined first and second substrates, to melt the sealant film
and to fill the melted sealant film into a cavity, which is
formed by the first and second substrates, the connection
electrode, the organic light emission diode element, and the
contact spacer; and applying a second heat to the combined
first and second substrates during a fixed process period and
hardening the melted sealant film, to form a first sealant. The
first sealant is bonded to the contact spacer and the connection
electrode, and the electrical connection of the contact spacer
and the connection electrode is maintained by the conduction
balls included in the first sealant.

[0042] A manufacturing method of OLED device, accord-
ing to a fifth aspect of the present embodiment, includes:
providing a first substrate, wherein an organic light emission
diode element and a contact spacer are disposed on the first
substrate; coating a liquid phase sealant on the first substrate,
wherein the liquid phase sealant includes a plurality of con-
duction balls mixed and scattered into a first sealant material;
disposing a second substrate on the liquid phase sealant to
combine the first and second substrates, wherein a driver
element and a connection electrode are disposed on the sec-
ond substrate and the connection electrode is connected to the
driver element; simultaneously applying a first heat and a
pressure to the combined first and second substrates, to melt
the liquid phase sealant and to fill the melted liquid phase
sealant into a cavity, which is formed by the first and second
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substrates, the connection electrode, the organic light emis-
sion diode element, and the contact spacer; and applying a
second heat to the combined first and second substrates dur-
ing a fixed process period and hardening the melted liquid
phase sealant, to form a first sealant. The first sealant is
bonded to the contact spacer and the connection electrode,
and the electrical connection of the contact spacer and the
connection electrode is maintained by the conduction balls
included in the first sealant.

[0043] Themethods may further comprise coating a second
sealant material along the edge area of the first substrate
before disposing the second substrate.

[0044] Furthermore, the first heat may be in the range of
about 60° C. to 100° C., and the pressure may be in the range
of about 0.2 Pa to 3 Mpa.

[0045] Further, the second heat may be in the range of about
80° C. to 120° C., and the fixed period maybe in the range of
about a half hour to three hours.

[0046] Moreover, the second sealant material may be the
same as the first sealant material.

[0047] Alternatively, the second sealant material may be
different from the first sealant material.

[0048] Furthermore, the first and second sealant material
may include at least one selected from materials of epoxy
group, acryl group, imide group, and silane group.

[0049] Moreover, the conduction balls may be disposed at
least at a predetermined position in the first sealant material,
and the predetermined position corresponds to the contact
spacet.

[0050] An OLED device, according to a sixth aspect of the
present embodiment, includes: a first substrate, wherein a
driver element and a connection electrode are disposed on the
first substrate and the connection electrode is connected to the
driver element; a second substrate opposed to the first sub-
strate, wherein an organic light emission diode element is
disposed on the second substrate; a contact spacer disposed
on the second substrate and electrically connected to the
connection electrode; and a first sealant disposed between the
contact spacer and the connection electrode and including a
plurality of conduction balls. The first sealant is bonded to the
contact spacer and the connection electrode, and the electrical
connection between the contact spacer and the connection
electrode is maintained by the conduction balls included in
the first sealant.

[0051] Moreover, the conduction balls may be disposed at
least at a predetermined position in the first sealant, and the
predetermined position corresponds to the contact spacer.
[0052] A manufacturing method of OLED device, accord-
ing to a seventh aspect of the present embodiment, includes:
providing a first substrate, wherein an organic light emission
diode element and a contact spacer are disposed on the first
substrate; coating a liquid phase sealant, which includes a
plurality of conduction balls mixed and scattered into a first
sealant material, on the contact spacer on the first substrate;
disposing a second substrate, wherein a driver element and a
connection electrode are disposed on the second substrate and
the connection electrode is connected to the driver element,
on the second substrate to combine the first and second sub-
strates; simultaneously applying a first heat and a pressure to
the combined first and second substrates, to melt the liquid
phase sealant and to fill the melted sealant film between the
connection electrode and the contact spacer; and applying a
second heat to the combined first and second substrates dur-
ing a fixed process period and hardening the melted liquid
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phase sealant, to form a first sealant. The first sealant is
bonded to the contact spacer and the connection electrode,
and the electrical connection between the contact spacer and
the connection electrode is maintained by the conduction
balls included in the first sealant.

[0053] The method may further comprise coating a second
sealant material along the edge area of the first substrate
before disposing the second substrate.

[0054] Furthermore, the first heat may in the range of about
60 to 100, and the pressure may in the range of about 0.2 Pa
to 3 Mpa.

[0055] Further, the conduction balls may be disposed at
least at a predetermined position in the first sealant material,
and the predetermined position corresponds to the contact
spacer.

[0056] It is apparent to those skilled in the art that various
modifications, variations and combinations can be made
based on the above content.

[0057] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the invention, and be
protected by the following claims. Nothing in this section
should be taken as a limitation on those claims. Further
aspects and advantages are discussed below in conjunction
with the embodiments. It is to be understood that both the
foregoing general description and the following detailed
description of the present disclosure are exemplary and
explanatory and are intended to provide further explanation
of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0058] The accompanying drawings, which are included to
provide a further understanding of the embodiments and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the disclosure. In the drawings:

[0059] FIG. 1is aschematic view showing an OLED device
of related art;
[0060] FIG. 2 is a cross sectional view showing an OLED

device according to a first embodiment of the present disclo-
sure;

[0061] FIGS.3A and 3B are cross sectional views showing
contact spacer shapes which are included in the first embodi-
ment of the present disclosure;

[0062] FIGS. 4A and 4B are cross sectional views explain-
ing a method of manufacturing the OLED device according to
the first embodiment of the present disclosure;

[0063] FIG. Sis a cross sectional view showing an OLED
device according to a second embodiment of the present
disclosure;

[0064] FIGS. 6A and 6B are cross sectional views explain-
ing a method of manufacturing the OLED device according to
the second embodiment of the present disclosure;

[0065] FIG. 7 is a cross sectional view showing an OLED
device according to a third embodiment of the present disclo-
sure;

[0066] FIGS. 8A and 8B are cross sectional views explain-
ing a method of manufacturing the OLED device according to
the third embodiment of the present disclosure; and
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[0067] FIGS.9A and 9B are cross sectional views explain-
ing another method of manufacturing the OLED device
according to the third embodiment of the present disclosure.

DETAILED DESCRIPTION

[0068] Reference will now be made in detail to the embodi-
ments of the present disclosure, examples of which are illus-
trated in the accompanying drawings. These embodiments
introduced hereinafter are provided as examples in order to
convey their spirits to the ordinary skilled person in the art.
Therefore, these embodiments might be embodied in a dif-
ferent shape, so are not limited to these embodiments
described here. Also, the size and thickness of the device
might be expressed to be exaggerated for the sake of conve-
nience in the drawings. Wherever possible, the same refer-
ence numbers will be used throughout this disclosure includ-
ing the drawings to refer to the same or like parts.

[0069] FIG. 2 is a cross sectional view showing an OLED
device according to a first embodiment of the present disclo-
sure. Referring to FIG. 2, the OLED device includes a first
substrate 10, which has a driver element 12 and a connection
electrode 18 contacting the driver element 12, and a second
substrate 30 having an organic light emission diode element
38. The first and second substrates 10 and 30 are arranged
opposite each other. The organic light emission diode element
38 can include any one of red, green, and blue organic light
emission diode elements. The red, green, and blue organic
light emission diode elements may be arranged in respective
pixel regions. In the luminous drive system described above,
that is, in case of emitting lights toward the exterior through
second substrate 30, the first substrate 10 may be from a
non-transparent material such as a metal material, while the
second substrate 30 may be from a transparent material, for
example, a glass material or a plastic material. The connec-
tion electrode 18 of the driver element 12 is electrically con-
nected to the organic light emission diode element 38 through
a contact spacer 46.

[0070] A first sealant 50 is disposed between the first and
second substrates 10 and 30. The first sealant 50 can be
bonded to the first and second substrates 10 and 30, the
connection electrode 18, the organic light emission diode
element 38, the contact spacer 46, and a second sealant 52. In
other words, the first sealant 50 is filled into a cavity which is
formed by the first and second substrates 10 and 30, the
connection electrode 18, the organic light emission diode
element 38, the contact spacer 46, and the second sealant 52.
[0071] The first sealant 50 may be of a film type. More
specifically, the first sealant 50 is provided in a sealant film of
sealant material. The sealant film is disposed between the first
and second substrates 10 and 30. The disposed sealant film is
molted by heat and pressure which are applied to the first and
second substrates 10 and 30 so that the molted sealant mate-
rial is filled into the cavity formed by the first and second
substrates 10 and 30, the connection electrode 18, the organic
light emission diode element 38, the contact spacer 46, and
the second sealant 52. The melted sealant material is then
hardened. In accordance therewith, the first sealant 50 is
bonded to the first and second substrates 10 and 30, the
connection electrode 18, the organic light emission diode
element 38, the contact spacer 46, and the second sealant 52,
in such a manner that it is filled up into the cavity formed by
the first and second substrates 10 and 30, the connection
electrode 18, the organic light emission diode element 38, the
contact spacer 46, and the second sealant 52. For the electrical
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connection of the contact spacer 46 and the connection elec-
trode 18, the first sealant 50 preferably does not remain on the
surface of the contact spacer 46 (i.e., on the surface of the
contact spacer 46 which is opposed to the connection elec-
trode 18). To this end, the contact spacer 46 can have an end
portion which is formed in an acute angle profile shape 424 or
in a round profile shape 424, as shown in FIG. 3A or F1G. 3B.
This end portion of the contact spacer 46 will be explained in
detail through the manufacturing processes described below.
[0072] The first and second substrates 10 and 30 are com-
bined by the second sealant 52. The second sealant 52 is
disposed along the edges of the first and second substrates 10
and 30. In contrast, the first sealant 50 is preferably not
disposed between the connection electrode 18 and the contact
spacer 46 because the contact spacer 46 must be connected to
the connection electrode 18.

[0073] In this manner, since the first sealant 50 fills the
cavity (space) formed by the first and second substrates 10
and 30, the connection electrode 18, the organic light emis-
sion diode element 38, the contact spacer 46, and the second
sealant 52, it together with the second sealant 52 can thor-
oughly prevent external oxygen or moisture from contacting
the driver element 12 or the organic light emission diode
element 46.

[0074] Also, the first sealant 50 is bonded to the contact
spacer 46 and the connection electrode 18 and is hardened, so
that it forces the contact spacer 46 and the connection elec-
trode 18 to contact each other. Accordingly, the contact
defects between the contact spacer 46 and the connection
electrode 18 can be thoroughly and substantially prevented.

[0075] Moreover, as the first sealant 50 fills the cavity,
which is formed by the first and second substrates 10 and 30,
the connection electrode 18, the organic light emission diode
element 38, the contact spacer 46, and the second sealant 52,
there is no any empty space (or cavity) provided between the
first and second substrates 10 and 30. Therefore, a variation of
pressure is not generated between the first and second sub-
strates 10 and 30, and the contact defects between the contact
spacer 46 and the connection electrode 18 can be thoroughly
and substantially prevented.

[0076] Furthermore, the first sealant 50 is forcibly bonded
to the first and second substrates 10 and 30, the connection
electrode 18, the organic light emission diode element 38, the
contact spacer 46, and the second sealant 52, so that the
structural strength of the OLED device can be greatly
improved.

[0077] Meanwhile, the first and second sealants 50 and 52
may include a thermal setting material or an optical setting
material. For example, the first and second sealant 50 and 52
can be formed from any one which is selected from epoxy
group materials, acryl group materials, imide group materi-
als, and silane group materials.

[0078] Inaddition the firstand second sealant 50 and 52 can
be formed of the materials different from each other. For
example, the first sealant 50 may be from any one of the imide
group materials and the second sealant 52 may be from any
one of the epoxy group materials.

[0079] The OLED device according to the first embodi-
ment of the present disclosure will now be explained in detail.
[0080] On the first substrate 10, the driver elements 12 are
arranged. Also, gate lines and data lines (not shown) can be
arranged to cross each other on the first substrate 10. The first
substrate 10 can be defined into pixel regions by the gate lines
and the data lines.
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[0081] Each of the driver elements 12 can include at least
one switch transistor, drive transistor, and capacitor, which
are not shown in the drawing. The switch transistor is con-
nected to the gate line and the data line. This switch transistor
is activated by a gate signal on the gate line and selectively
applies a data signal on the data line to the capacitor. The
capacitor stores the data signal from the switch transistor and
maintains the data signal during one frame period. The drive
transistor generates an amount of drive current corresponding
to the data signal which is stored in the capacitor. The drive
current is applied to the organic light emission diode element
38 on the second substrate 30 through the contact spacer 46.
The organic light emission diode element 38 emits a light of
brightness corresponding to the drive current which is applied
from the drive transistor.

[0082] A protective layer (or a passivation layer) 14 for
protecting the driver elements 12 is disposed to cover the
driver elements 12 on the first substrate 10. The protective
layer 14 has contact holes 16 each exposing the respective
driver elements 12. More specifically, each contact hole 16
can expose a drain electrode of the corresponding drive tran-
sistor which is included in the driver element 12.

[0083] The connection electrodes 18 are arranged on the
protective layer 14, to be connected to the drain electrodes of
the respective drive transistors through the respective contact
holes. The connection electrodes 18 come in electrical con-
tact with the respective contact spacers 46. In particular, a
contact surface of the connection electrode 18 can be formed
to have an area (or a size) larger than an area of a contact
surface of the contact spacer 46, at least, in order to secure a
shift margin of the contact spacer 46.

[0084] The second substrate 30 includes the organic light
emission diode elements 38 arranged by the pixel regions.
Each organic light emission diode element 38 can consist of a
first electrode 32, an organic light emission layer 34, and a
second electrode 36 which are sequentially formed on the
second substrate 30.

[0085] The first electrode 32 can be disposed on the entire
surface of the second substrate 30, In other words, the first
electrode 32 can be formed in one body, in order to be com-
monly connected to all the organic light emission diode ele-
ments 38 on all the pixel regions. This first electrode 32 may
be from a transparent conduction material capable of trans-
mitting lights. For example, the first electrode 32 can include
indium-tin-oxide ITO or indium-zinc-oxide 1Z0.

[0086] On the first electrode 32, a buffer pattern 40 is dis-
posed in correspondence with the boundary areas of the pixel
regions. The buffer pattern 40 may be formed of an insulation
material. For example, the buffer pattern 40 can include sili-
con oxide or silicon nitride.

[0087] A separator 48 is disposed on the buffer pattern 40.
The separator 48 allows the organic light emission diode
elements 38 to be formed in the respective pixel regions. In
other words, the organic light emission diode elements 38 can
be formed separately from each other by the pixel regions, by
means of the separator 48. This separator 48 can be formed in
a taper shape (or an inverted trapezoid shape). As such, the
organic light emission layer 34 or the second electrode 36 can
be independently formed by the pixel regions by means of the
separator 48, upon the formation of the organic light emission
layer 34 or the second electrode 36 on the first electrode 32.
[0088] Protrusion members 42 are arranged on the buffer
pattern 40. Each protrusion member 42 is a framework for
forming a shape ofthe contact spacer 46 described below. The
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protrusion member 42 can be formed in an ordinary trapezoid
shape. In accordance therewith, a contact electrode 44 to be
disposed thereon can be formed on the entire surface (i.e., on
the upper and side surfaces) of the protrusion member 42.
[0089] The organic light emission layer 34 is disposed on
the first electrode 32 corresponding to each pixel region. The
organic light emission layer 34 can include a red organic
material layer displaying red colors, a green organic material
layer displaying green colors, and a blue organic material
layer displaying blue colors. The red, green, and blue organic
light emission layers can be arranged on the respective pixel
regions in the first electrode 32. Moreover, the same organic
material as the organic light emission layer 34 can be further
disposed on the protrusion member 42. Alternatively, the
organic light emission layer 34 can be disposed only on each
pixel region.

[0090] There is the second electrode 36 disposed on the
organic light emission layer 34 in each pixel region. As with
the organic light emission layer. the second electrode 36 is
disposed in each pixel region.

[0091] This second electrode 36 may be from a conductive
material which has a work function higher than that of the first
electrode 32. Also, the second electrode 36 can be formed
from a conductive material of superior light reflectivity, so as
to reflect lights generated in the organic light emission layer
34 toward the first electrode 32. To this end, the second
electrode 36 can include a single layer formed from any one
among Ag, Cu, Au, Li, Ca, Ba, and Hg. Alternatively, the
second electrode 36 can be any one among a double layer of
Li/Al, a double layer of Ca/Al, a double layer of Ba/Al, a
triple layer of Al/Ag/Ca, and a triple layer of Al/Ca/Ag. In
another formation, the second electrode 36 can be formed
from an alloy of Mg and Al or an alloy of Li and Al

[0092] Moreover, the same conductive material as the sec-
ond electrode 36 is formed on the organic light emission layer
34, which is also disposed on the protrusion member 32, and
becomes the contact electrode 44. The contact electrode 44
can be formed of the same layer with the second electrode 36
and is disposed in the pixel region. And, the contact electrode
44 can be unified with the second electrode 36 in one body.
Also, the contact electrode 44 is disposed on the entire surface
(i.e., the upper and side surfaces) of the protrusion member
42.

[0093] This contact electrode 44 together with the protru-
sion member 42 forms the contact spacer 46. Since the drive
current is applied to the second electrode 36 in the pixel
region through the contact electrode 44 of the contact spacer
46, the contact electrode 44 and the second electrode 36 must
be formed not to disconnect. To this end, the OLED device
according to the first embodiment of the present disclosure
forms the protrusion member 42 in the ordinary trapezoid
shape and disposes the contact electrode 44 on the upper and
side surfaces of the protrusion member 42, thereby stably
connecting the contact electrode 44 to the second electrode
36.

[0094] The first electrode 32 described above can be
grounded so that different drive currents can be applied to the
second electrodes 36 in the pixel regions. Accordingly, the
brightness values of the pixel regions in the organic light
emission layer 34 are different from each other, thereby
implementing a gray scale. In other words, the organic light
emission layer 34 recombines holes (or electric holes) and
electrons and generates an amount of lights corresponding to
the drive current which is applied to the second electrode 36.
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[0095] AsshowninFIG. 2, adummy organic light emission
layer formed from the same material as the organic light
emission layer 34 is disposed on the separator 48, but it is not
limited to this. Alternatively, the dummy organic light emis-
sion layer can be removed from the separator 48. In other
words, the disposition of the dummy organic light emission
layer on the separator 48 may be determined by a shadow
mask pattern that is used for the formation of the organic light
emission layer 34. For example, if the shadow mask exposes
the separator 48, the dummy organic light emission layer can
be formed on the separator 48. On the other hand, when the
shadow mask does not expose the separator 48, the dummy
organic light emission layer can not be formed on separator
48.

[0096] Such a contact spacer 46 is electrically connected to
the connection electrode 18 which is disposed on the first
substrate 10 and is coupled with the driver element 12. In
accordance therewith, the drive current from the driver ele-
ment 12 is applied to the organic light emission diode element
38 through the contact spacer 46 so that the organic light
emission diode element 38 emits lights.

[0097] Suchan OLED device according to the first embodi-
ment of the present disclosure, disposes the organic light
emission diode element 38 on the second substrate 30, instead
of the first substrate 10 loaded with the driver element 12,
thereby preventing the decrement of aperture ratio due to the
driver element 12. Moreover, as the driver element can be
freely designed regardless the aperture ratio, the OLED
device according to the first embodiment of the present dis-
closure improves a designing margin of the driver element.
[0098] Although it is not shown in FIG. 2, a first electric
charge injection layer and an first electric charge transfer
layer can further be disposed between the first electrode 32
and the organic light emission layer 34. Also, a second elec-
tric charge transfer layer and a second electric charge injec-
tion layer can further be disposed between the organic light
emission layer 34 and the second electrode 36, too.

[0099] In this manner, the OLED device according to the
first embodiment of the present disclosure bonds the first
sealant 50 to the first and second substrates 10 and 30, con-
nection electrode 18, organic light emission diode element
38, contact spacer 46, and second sealant 52. Therefore, the
structural strength of the OLED device according to the first
embodiment of the present disclosure is improved.

[0100] Also, the OLED device, according to the first
embodiment of the present disclosure, bonds the first sealant
50 to the contact spacer 46 and the connection electrode 18 so
that they are forcibly connected to each other and maintain the
connection state. As a result, the OLED device can prevent the
contact defect between the contact spacer 46 and the connec-
tion electrode 18.

[0101] Furthermore, the second sealant 52 as well as the
first sealant 50 is further included in the OLED device accord-
ing to the first embodiment of the present disclosure, thereby
preventing external oxygen and/or moisture from intruding
into the driver element 12 and/or the organic light emission
diode element 38.

[0102] FIGS. 4A and 4B are cross sectional views explain-
ing a method of manufacturing the OLED device according to
the first embodiment of the present disclosure. This manufac-
turing method will now be described in reference with FIG. 2
as well as FIGS. 4A and 4B.

[0103] As shown in FIG. 4A, a second substrate 30 is pro-
vided with an organic light emission diode element 38, a
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separator 48, and a contact spacer 46 formed thereon. A first
sealant film 50a is disposed on the second substrate 30, and a
second sealant material 52a is coated along the edge area of
the second substrate 30. Also, a first substrate 10 is disposed
on the first sealant film 50a and the second sealant material
52a. On the first substrate 10, a driver element 12 is formed.
Detailed elements on the first and second substrates 10 and 30
will be easily understood with reference to FIG. 2.

[0104] Sequentially, a heat of about 60 1o 100 and a pres-
sure of about 0.2 Pa to 3 MPa are applied to the first substrate
10. The first substrate 10 is depressed toward the second
substrate 30 and the sealant film 504 between the first and
second substrates 10 and 30 is melted and fills a cavity formed
by the first and second substrates 10 and 30, by means of such
heat and pressure. As such, the melted sealant film 50a comes
into contact with the first and second substrates 10 and 30,
organic light emission diode element 38, connection elec-
trode 18, contact spacer 46, and sealant material 52a. Also,
the first substrate is continuously depressed until the connec-
tion electrode 18 thereon substantially comes into contact
with the contact spacer 46.

[0105] Next, another heat of about 100° C. to 120° C. is
applied to the first substrate 10 during about one to two hours,
thereby hardening (or curing) the melted sealant film 50q. In
accordance therewith, the melted sealant film 504 is hardened
to become the first sealant 50 and the sealant material 52a
coated on the edge area of the second substrate 30 is also
hardened to become the second sealant 52, as shown in FIG.
4B. The hardened first sealant 50 has an intensive (or intense)
bonding power and is intensively bonded to the first and
second substrates 10 and 30, organic light emission diode
element 38, connection electrode 18, contact spacer 46, and
second sealant 52.

[0106] Inthisway, the contact spacer 46 and the connection
electrode 18 forcibly contact each other by the intensive
bonding power of the first sealant 50. Accordingly, the contact
defect between the contact spacer 46 and the connection
electrode 18 can be prevented.

[0107] Also, the first sealant 50 fills the cavity formed by
the first and second substrates 10 and 30, organic light emis-
sion diode element 38, connection electrode 18, contact
spacer 46, and second sealant 52, and shields the driver ele-
ment 12 and/or the organic light emission diode element 38
from oxygen and/or moisture which is introduced from the
exterior through the second sealant 52. As a result, the driver
element 12 and the organic light emission diode element 38
can be protected from the external moisture and/or oxygen.
[0108] Moreaver, the first sealant 50 is bonded to the first
and second substrates 10 and 30, connection electrode 18,
organic light emission diode element 38, forcibly contact
spacer 46, and second sealant 52, by means of the intensive
bonding power. Therefore, the structural strength of the
OLED device can be greatly improved.

[0109] FIG. 5is a cross sectional view showing an OLED
device according to a second embodiment of the present
disclosure. The OLED device of the second embodiment has
the same configuration as the one of the first embodiment,
except thatit includes only the first sealant without the second
sealant. In other words, in the OLED device of the second
embodiment, only the sealant 60 is disposed between the first
and second substrates 10 and 30.

[0110] By means of the sealant 60 between the first and
second substrates 10 and 30, the OLED device of the second
embodiment is able to achieve the same technical effects (or
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advantages) as those realized by the OLED device of the first
embodiment. More specifically, the sealant 60 is forcibly
bonded to the first and second substrates 10 and 30, connec-
tion electrode 18, organic light emission diode element 38,
and contact spacer 46, thereby improving the structural
strength of the OLED device. Also, the sealant 60 allows the
contact spacer 46 and the connection electrode 18 to forcibly
contact each other, so as to prevent the contact defect thet-
ebetween. Moreover, the sealant 60 fills the cavity formed by
the first and second substrates 10 and 30, organic light emis-
sion diode element 38, connection electrode 18, and contact
spacer 46, so that it thoroughly and substantially avoid the
intrusion of external oxygen and/or moisture into the driver
element 12 and the organic light emission diode element 38.
[0111] Furthermore, the OLED device of the second
embodiment removes the second sealant which is included in
the one of the first embodiment, so that its manufacturing
processes can be simply and its manufacturing costs can be
reduced.

[0112] Finally, the rest elements in the OLED device of the
second embodiment are the same configuration and function
as those in the one of the first embodiment. Therefore, the
descriptions for the rest elements in the OLED device of the
second embodiment will be omitted.

[0113] FIGS. 6A and 6B are cross sectional views explain-
ing a method of manufacturing the OLED device according to
the second embodiment of the present disclosure. The manu-
facturing method of the OLED device according to the second
embodiment is the same as the one of the first embodiment,
except that it is unnecessary to coat the sealant along the edge
of the second substrate.

[0114] More specifically, a second substrate 30 is provided
and a sealant film 604 is disposed on the second substrate 30.
[0115] Then, a first substrate 10 is provided on the sealant
film 604 in the state such that the sealant material is not coated
along the edge area of the second substrate 30, contrary to the
manufacturing method of the first embodiment.

[0116] Sequentially, a heat of about 60° C.to 100° C. and a
pressure of about 0.2 Pa to 3 MPa are applied to the first
substrate 10. The first substrate 10 is depressed toward the
second substrate 30, and the sealant film 60a between the first
and second substrates 10 and 30 is melted and fills a cavity
formed by the first and second substrates 10 and 30, by means
of such heat and pressure. As such, the melted sealant film 60a
come in contact with the first and second substrates 10 and 30,
organic light emission diode element 38, connection elec-
trode 18, and contact spacer 46.

[0117] Next, another heat of about 100° C. to 120° C. is
applied to the first substrate 10 during about two to three
hours, thereby hardening (or curing) the melted sealant film
60q. In accordance therewith, the melted sealant film 60qa is
hardened to become the sealant 60, as shown in FIG. 6B. The
hardened sealant 60 has an intensive (or a forcible) bonding
power and is forcibly bonded to the first and second substrates
10 and 30, organic light emission diode element 38, connec-
tion electrode 18, and contact spacer 46.

[0118] Inthis way, the contact spacer 46 and the connection
electrode 18 forcibly contact each other by the intensive
bonding power of the sealant 60. Accordingly, the contact
defect between the contact spacer 46 and the connection
electrode 18 can be prevented.

[0119] Also, the sealant 60 fills the cavity formed by the
first and second substrates 10 and 30, organic light emission
diode element 38, connection electrode 18, and contact
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spacer 46, and shields it from the intrusion of external oxygen
and/or moisture. As a result, the driver element 12 and the
organic light emission diode element 38 can be protected
from the external moisture and/or oxygen.

[0120] Moreaver, the sealant 60 is bonded to the first and
second substrates 10 and 30, connection electrode 18, organic
light emission diode element 38, and contact spacer 46, by
means of the intensive bonding power. Therefore, the struc-
tural strength of the OLED device can be greatly improved.
[0121] The rest process of the second embodiment not
explained above is the same as that of the first embodiment.
Therefore, the rest process of the second embodiment will be
easily understood to ordinary persons skilled in this art,
through that of the first embodiment.

[0122] FIG. 7 is a cross sectional view showing an OLED
device according to a third embodiment of the present disclo-
sure. Referring to FIG. 7, the OLED device includes a first
substrate 10, which has a driver element 12 and a connection
electrode 18 contacting the driver element 12, and a second
substrate 30 having an organic light emission diode element
38. The first and second substrates 10 and 30 are arranged
opposite each other. The organic light emission diode element
38 can include one of red, green, and blue organic light
emission diode elements. The red, green, and blue organic
light emission diode elements may be arranged in respective
pixel regions. In the luminous drive system described above,
that is, in case of emitting lights toward the exterior through
second substrate 30, the first substrate 10 may be from a
non-transparent material such as a metal material, while the
second substrate 30 may be from a transparent material, for
example, a glass material or a plastic material. The driver
element 12 is electrically connected to the organic light emis-
sion diode element 38 by means of a contact spacer 46.
[0123] A first sealant 50 is disposed between the first and
second substrates 10 and 30. The first sealant 50 can include
a plurality of conduction balls 50" which are randomly scat-
tered therein. Preferably, the conduction balls 50' may be
disposed at least at a predetermined position in the first seal-
ant 50, wherein the predetermined position corresponds to the
contact spacer 46. The conduction ball 50' can include an
internal core portion and a conduction portion coated thereon.
The core portion may be from a plastic material, and the
conduction portion can be formed from a low resistive con-
duction material such as Au, Ag, Cu, and etc.

[0124] The first sealant 50 can be bonded to the first and
second substrates 10 and 30, the connection electrode 18, the
organic light emission diode element 38, the contact spacer
46, and a second sealant 52. In other words, the first sealant 50
is filled into a cavity which is formed by the first and second
substrates 10 and 30, the connection electrode 18, the organic
light emission diode element 38, the contact spacer 46, and
the second sealant 52.

[0125] Although itis not shown in the drawings, the second
sealant 52 can be eliminated in which case the intrusion of
external oxygen and/or moisture can be thoroughly and sub-
stantially prevented by means of the first sealant 50. In other
words, the first sealant 50 can shield the intrusion of external
oxygen and/or moisture and can prevent the contact defect
between the contact spacer 46 and the connection electrode
18 by itself, without the use of the second sealant 52.

[0126] The first sealant 50 including the plurality of con-
duction balls 50' can be disposed between the lower surface of
the contact spacer 46 and the upper surface of connection
electrode 18. As the first sealant 50 is forcibly bonded to the
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contact spacer 46 and the connection electrode 18, they are
also firmly connected to each other by means of the first
sealant 50. Thus, the contact spacer 46 and the connection
electrode 18 can be electrically connected to each other by
means of the plurality of the conduction balls 50" included in
the first sealant 50. In other words, the first sealant 50 is
intensively bonded to the lower and side surfaces of the con-
tact spacer 46 and the entire surface of the connection elec-
trode 18, so that the contact spacer 46 and the connection
electrode 18 can maintain a forcible connecting state. The
plural conduction balls 50" included in the first sealant 50
provide a stable electric connection between the contact
spacer 46 and the connection electrode 18.

[0127] Such a first sealant 50 can be formed from a sealant
material of film type or liquid phase type. This first sealant 50
will be explained in detail through the processes of manufac-
turing the OLED device described below.

[0128] The first and second substrates 10 and 30 are com-
bined by the second sealant 52. The second sealant 52 is
disposed along the edges of the first and second substrates 10
and 30.

[0129] In this manner, since the first sealant 50 fills the
cavity (or space) formed by the first and second substrates 10
and 30, the connection electrode 18, the organic light emis-
sion diode element 38, the contact spacer 46, and the second
sealant 52, it together with the second sealant 52 can thor-
oughly prevent external oxygen or moisture from contacting
the driver element 12 or the organic light emission diode
element 46.

[0130] Also, the first sealant 50 is bonded to the contact
spacer 46 and the connection electrode 18 and is hardened, so
that it forces the contact spacer 46 and the connection elec-
trode 18 to contact each other. Accordingly, the contact
defects between the contact spacer 46 and the connection
electrode 18 can be thoroughly and substantially prevented.

[0131] Moreover, as the first sealant 50 fills the cavity,
which is formed by the first and second substrates 10 and 30,
the connection electrode 18, the organic light emission diode
element 38, the contact spacer 46, and the second sealant 52,
there is no any empty space provided between the first and
second substrates 10 and 30. Therefore, a variation of pres-
sure is not generated between the first and second substrates
10 and 30, and any contact defects between the contact spacer
46 and the connection electrode 18 can be fundamentally (or
thoroughly and substantially) prevented.

[0132] Furthermore, the first sealant 50 is forcibly bonded
to the first and second substrates 10 and 30, the connection
electrode 18, the organic light emission diode element 38, the
contact spacer 46, and the second sealant 52, so that the
structural strength the OLED device can greatly improved.

[0133] The conduction balls 50" included in the first sealant
50 provide an electrically stable connection between the con-
tact spacer 46 and the connection electrode 18, thus funda-
mentally preventing the contact defect between the contact
spacer 46 and connection electrode 18. In other words, the
conduction balls 50' enable the contact defect not to be gen-
erated.

[0134] Meanwhile, the first and second sealants 50 and 52
may include a thermal setting material or an optical setting
material. For example, the first and second sealant 50 and 52
can be formed from any material which is selected from
epoxy group materials, acryl group materials, imide group
materials, and silane group materials.
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[0135] Inaddition the firstand second sealant 50 and 52 can
be formed of the materials different from each other. For
example, the first sealant 50 may be from any one of the imide
group materials and the second sealant 52 may be from any
one of the epoxy group materials.

[0136] The OLED device according to the third embodi-
ment of the present disclosure will now be explained in detail.
[0137] On the first substrate 10, the driver elements 12 are
arranged. Also, gate lines and data lines (not shown) can be
arranged to cross each other on the first substrate 10. The first
substrate 10 can be defined into pixel regions by the gate lines
and the data lines.

[0138] Each of the driver elements 12 can include at least
one switch transistor, drive transistor, and capacitor, which
are not shown in the drawing. The switch transistor is con-
nected to the gate line and the data line. This switch transistor
is switched by a gate signal on the gate line and selectively
applies a data signal on the data line to the capacitor. The
capacitor stores the data signal from the switch transistor and
maintains the data signal during one frame period. The drive
transistor generates an amount of drive current corresponding
to the data signal which is stored in the capacitor. The drive
current is applied to the organic light emission diode element
38 on the second substrate 30 through the contact spacer 46.
The organic light emission diode element 38 emits a light of
brightness corresponding to the drive current which is applied
from the drive transistor.

[0139] A protective layer (or a passivation layer) 14 for
protecting the driver elements 12 is disposed to cover the
driver elements 12 on the first substrate 10. The protective
layer 14 has contact holes 16 each exposing the respective
driver elements 12. More specifically, each contact hole 16
can expose a drain electrode of the corresponding drive tran-
sistor which is included in the driver element 12.

[0140] The connection electrodes 18 are arranged on the
protective layer 14, to be connected to the drain electrodes of
the respective drive transistors through the respective contact
holes. The connection electrodes 18 come in electrical con-
tact with the respective contact spacers 46. In particular, a
contact surface of the connection electrode 18 can be formed
to have an area (or a size) larger than an area of a contact
surface of the contact spacer 46, at least, in order to secure a
shift margin of the contact spacer 46.

[0141] The second substrate 30 includes the organic light
emission diode elements 38 arranged by the pixel regions.
Bach organic light emission diode element 38 can consist of a
first electrode 32, an organic light emission layer 34, and a
second electrode 36 which are sequentially formed on the
second substrate 30.

[0142] The first electrode 32 can be disposed on the entire
surface of the second substrate 30. In other words, the first
electrode 32 can be formed in one body, in order to be com-
monly connected to all the organic light emission diode ele-
ments 38 on all the pixel regions. This first electrode 32 may
be from a transparent conduction material capable of trans-
mitting light. For example, the first electrode 32 can include
indium-tin-oxide ITO or indium-zinc-oxide 1Z0.

[0143] On the first electrode 32, a buffer pattern 40 is dis-
posed in correspondence with the boundary areas of'the pixel
regions. The buffer pattern 40 may be formed of an insulation
material. For example, the buffer pattern 40 can include sili-
con oxide or silicon nitride.

[0144] A separator 48 is disposed on the buffer pattern 40.
The separator 48 allows the organic light emission diode
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elements 38 to be formed in the respective pixel regions. In
other words, the organic light emission diode elements 38 can
be formed separately from each other by the pixel regions, by
means of the separator 48. This separator 48 can be formed in
a taper shape (or an inverted trapezoid shape). As such, the
organic light emission layer 34 or the second electrode 36 can
be independently formed by the pixel regions by means of the
separator 48, upon the formation of the organic light emission
layer 34 or the second electrode 36 on the first electrode 32.

[0145] Protrusion members 42 are arranged on the buffer
pattern 40. Each protrusion member 42 is a framework for
forming a shape ofthe contact spacer 46 described below. The
protrusion member 42 can be formed in an ordinary trapezoid
shape. In accordance therewith, a contact electrode 44 to be
disposed thereon can be formed on the entire surface (i.e., on
the upper and side surfaces) of the protrusion member 42.

[0146] The organic light emission layer 34 is disposed on
the first electrode 32 corresponding to each pixel region. The
organic light emission layer 34 can include a red organic
material layer displaying red colors, a green organic material
layer displaying green colors, and a blue organic material
layer displaying blue colors. The red, green, and blue organic
light emission layers can be arranged in the respective pixel
regions in the first electrode 32. Moreover, the same organic
material as the organic light emission layer 34 can be further
disposed on the protrusion member 42. Alternatively, the
organic light emission layer 34 can be disposed only in each
pixel region.

[0147] There is the second electrode 36 disposed on the
organic light emission layer 34 in each pixel region. As with
the organic light emission layer, the second electrode 36 is
disposed in each pixel region.

[0148] This second electrode 36 may be from a conductive
material which has a work function higher than that of the first
electrode 32. Also, the second electrode 36 can be formed
from a conductive material of superior light reflectivity, so as
to reflect lights generated in the organic light emission layer
34 toward the first electrode 32. To this end, the second
electrode 36 can include a single layer formed from any one
among Ag, Cu, Au, Li, Ca, Ba, and Hg. Alternatively, the
second electrode 36 can be any one among a double layer of
Li/Al, a double layer of Ca/Al, a double layer of Ba/Al, a
triple layer of Al/Ag/Ca, and a triple layer of Al/Ca/Ag. In
another formation, the second electrode 36 can be formed
from an alloy of Mg and Al or an alloy of Li and Al.

[0149] Moreover, the same conductive material as the sec-
ond electrode 36 is formed on the organic light emission layer
34, which is also disposed on the protrusion member 32, and
becomes the contact electrode 44. The contact electrode 44
can be formed in unification with the second electrode 36
which is disposed in the pixel region. Also, the contact elec-
trode 44 is disposed on the entire surface (i.e., the upper and
side surfaces) of the protrusion member 42.

[0150] This contact electrode 44 together with the protru-
sion member 42 forms the contact spacer 46. Since the drive
current is applied to the second electrode 36 in the pixel
region through the contact electrode 44 of the contact spacer
46, the contact electrode 44 and the second electrode 36 must
be formed not to disconnect. To this end, the OLED device
according to the third embodiment of the present disclosure
forms the protrusion member 42 in the ordinary trapezoid
shape and disposes the contact electrode 44 on the upper and
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side surfaces of the protrusion member 42, thereby stably
connecting the contact electrode 44 to the second electrode
36.

[0151] The first electrode 32 described above can be
grounded so that different drive currents can be applied to the
second electrodes 36 in the pixel regions. Accordingly, the
brightness values of the pixel regions in the organic light
emission layer are different from each other, thereby imple-
menting a gray scale. In other words, the organic light emis-
sion layer 34 recombines holes (or electric holes) and elec-
trons and generates an amount of light corresponding to the
drive current which is applied to the second electrode 36.

[0152] AsshowninFIG. 7, adummy organic light emission
layer formed from the same material as the organic light
emission layer 34 is disposed on the separator 48, but it is not
limited to this. Alternatively, the dummy organic light emis-
sion layer can be removed from the separator 48. In other
words, the disposition of the dummy organic light emission
layer on the separator 48 may be determined by a shadow
mask pattern that is used for the formation of the organic light
emission layer 34. For example, if the shadow mask exposes
the separator 48, the dummy organic light emission layer can
be formed on the separator 48. On the other hand, when the
shadow mask does not expose the separator 48, the dummy
organic light emission layer can not be formed on separator
48.

[0153] Such acontact spacer 46 is electrically connected to
the connection electrode 18 which is disposed on the first
substrate 10 and is coupled with the driver element 12. In
accordance therewith, the drive current from the driver ele-
ment 12 is applied to the organic light emission diode element
38 through the contact spacer 46 so that the organic light
emission diode element 38 emits lights.

[0154] Such an OLED device according to the third
embodiment of the present disclosure, disposes the organic
light emission diode element 38 on the second substrate 30,
instead of the first substrate 10 loaded with the driver element
12, thereby preventing the decrement of aperture ratio due to
the driver element 12. Moreover, as the driver element can be
freely designed regardless the aperture ratio, the OLED
device according to the third embodiment of the present dis-
closure improves a designing margin of the driver element.

[0155] Although it is not shown in FIG. 7, a first electric
charge injection layer and a first electric charge transfer layer
can further be disposed between the first electrode 32 and the
organic light emission layer 34. Also, a second electric charge
transfer layer and a second electric charge injection layer can
further be disposed between the organic light emission layer
34 and the second electrode 36.

[0156] In this manner, the OLED device according to the
third embodiment of the present disclosure bonds the first
sealant 50 to the first and second substrates 10 and 30, con-
nection electrode 18, organic light emission diode element
38, contact spacer 46, and second sealant 52. Therefore, the
structural strength of the OLED device according to the third
embodiment of the present disclosure is improved.

[0157] Also, the OLED device, according to the third
embodiment of the present disclosure, bonds the first sealant
50 to the contact spacer 46 and the connection electrode 18 so
that they are forcibly connected to each other and maintain the
connection state. As a result, the OLED device can prevent the
contact defect between the contact spacer 46 and the connec-
tion electrode 18. Particularly, the conduction balls 50’
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included in the first sealant 50 can secure a stable electric
connection between the contact spacer 46 and the connection
electrode 18.

[0158] Furthermore, the second sealant 52 as well as the
first sealant 50 is further included in the OLED device accord-
ing to the third embodiment of the present disclosure, thereby
preventing external oxygen and/or moisture from intruding
into the driver element 12 and/or the organic light emission
diode element 38. The first sealant 50 can be formed from the
sealant material of film type or the liquid phase sealant mate-
rial, as explained above.

[0159] FIGS. 8A and 8B are cross sectional views explain-
ing a first method of manufacturing the OLED device accord-
ing to the third embodiment of the present disclosure. As
shown in FIG. 8A, a second substrate 30 is provided with an
organic light emission diode element 38, a separator 48, and
acontact spacer 46, which are formed on the second substrate
30.

[0160] A sealant film 504 is disposed on the second sub-
strate, and a sealant material 52a is coated on the edge area of
the second substrate 30. The sealant film 50q is a film type
member which includes a plurality of conduction balls 50
mixed and scattered into another sealant material 50". Pref-
erably, the conduction balls 50' may be disposed at least at a
predetermined position in the sealant material 50", wherein
the predetermined position corresponds to the contact spacer
46. Also, a first substrate 10 is disposed on the sealant film 50a
and the sealant material 524, thereby being combined with the
second substrate 30. On the first substrate 10, a driver element
12 is formed. Detailed elements on the first and second sub-
strates 10 and 30 will be easily understood with reference to
FIG. 7.

[0161] Sequentially, a heat of about 60 to 100 and a pres-
sure of about 0.2 Pa to 3 MPa are applied to the first and
second substrates 10 and 30. The first substrate 10 is
depressed toward the second substrate 30 and the sealant film
50a between the first and second substrates 10 and 30 is
melted and fills a cavity formed by the first and second sub-
strates 10 and 30, by means of such heat and pressure. As
such, the melted sealant film 50a comes into contact with the
first and second substrates 10 and 30, organic light emission
diode element 38, connection electrode 18, contact spacer 46,
and sealant material 52a. At this time, these heat and pressure
are continuously applied to the first substrate until the con-
nection electrode 18 of the first substrate 10 substantially
contacts the contact spacer 46 of the second substrate 30.
[0162] Next, another heat of about 80 to 120 is applied to
the first substrate 10 during about a half hour to three hours,
thereby hardening (or curing) the melted sealant film 50a.
Preferably, the another heat may be about 100 and the apply-
ing period can be about three hours. In accordance therewith,
the melted sealant film 50q is hardened to become the first
sealant 50 and the sealant material 52a coated on the edge
area of the second substrate 30 is also hardened to become the
second sealant 52, as shown in FIG. 8B. The hardened first
sealant 50 is forcibly bonded to the first and second substrates
10 and 30, organic light emission diode element 38, connec-
tion electrode 18, contact spacer 46, and second sealant 52,
because of its intensive bonding power.

[0163] Particularly, the plurality of the conduction balls 50
included in the first sealant 50 are arranged between the
contact spacer 46 and the connection electrode 18 so that they
can be electrically connected to each other by means of the
conduction balls 50'. In particular, the plurality of the con-
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duction balls 50" are arranged between the lower surface of
the contact spacer 46 and the upper surface of the connection
electrode 18 contacting the driver element 12, thereby elec-
trically connecting and contacting the lower surface of the
contact spacer 46 with the upper surface of the connection
electrode 18. Also, the conduction balls 50" are fixed by means
of the hardened first sealant 50, as the first sealant 50 around
the conduction balls 50' between the contact spacer 46 and the
connection electrode 18 is hardened. Accordingly, the con-
duction balls 50' are not moved. As a result, the contact spacer
46 and the connection electrode 18 can be electrically and
stably connected to each other.

[0164] Inthisway, the contact spacer 46 and the connection
electrode 18 forcibly contact each other by the intensive
bonding power of the first sealant 50. Accordingly, the contact
defect between the contact spacer 46 and the connection
electrode 18 can be prevented.

[0165] Also, the first sealant 50 fills the cavity formed by
the first and second substrates 10 and 30, organic light emis-
sion diode element 38, connection electrode 18, contact
spacer 46, and second sealant 52, and shields the driver ele-
ment 12 and/or the organic light emission diode element 38
from oxygen and/or moisture which is introduced from the
exterior through the second sealant 52. As a result, the driver
element 12 and the organic light emission diode element 38
can be protected from the external moisture and/or oxygen.
[0166] Moreover, the first sealant 50 is bonded to the first
and second substrates 10 and 30, connection electrode 18,
organic light emission diode element 38, contact spacer 46,
and second sealant 52, by means of the intensive bonding
power. Therefore, the structural strength of the OLED device
can be greatly improved.

[0167] FIGS.9A and 9B are cross sectional views explain-
ing another method of manufacturing the OLED device
according to the third embodiment of the present disclosure.
This method has the same manufacturing processes as these
of the first method, except that the first sealant is formed from
a sealant material of liquid phase.

[0168] In accordance with another method of manufactur-
ing the OLED device of the third embodiment, a second
substrate 30 is provided with an organic light emission diode
element 38, a separator 48, and a contact spacer 46 formed
thereon, as shown in FIG. 9A. A liquid phase sealant 50a is
coated on the second substrate 30, and a sealant material 52a
is coated along the edge area of the second substrate 30. The
liquid phase sealant 50q is a liquid phase member which
includes a plurality of conduction balls 50' mixed and scat-
tered into another sealant material 505. Preferably, the con-
duction balls 50' may be disposed at least at a predetermined
position in the sealant material 505, wherein the predeter-
mined position corresponds to the contact spacer 46. Also, a
first substrate 10 is disposed on the liquid phase sealant 50a
and the sealant material 52a, thereby being combined with the
second substrate 30. On the first substrate 10, a driver element
12 is formed. Detailed elements on the first and second sub-
strates 10 and 30 will be easily understood with reference to
FIG. 7.

[0169] Sequentially, a heat of about 60 to 100 and a pres-
sure of about 0.2 Pa to 3 MPa are applied to the combined first
and second substrates 10 and 30. The first substrate 10 is
depressed toward the second substrate 30 and the liquid phase
sealant 50a between the first and second substrates 10 and 30
is melted and fills a cavity formed by the first and second
substrates 10 and 30, by means of such heat and pressure. As
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such, the melted liquid phase sealant 50a come in contact
with the first and second substrates 10 and 30, organic light
emission diode element 38, connection electrode 18, contact
spacer 46, and sealant material 52a. Also, these heat and
pressure are continuously maintained until the connection
electrode 18 of the first substrate 10 substantially comes in
contact with the contact spacer 46 of the second substrate 30.
[0170] Next, another heat of about 100° C. to 120° C. is
applied to the combined first and second substrates 10 and 30
during about a half hour to three hours, thereby hardening (or
curing) the melted liquid phase sealant 50a. In accordance
therewith, the melted liquid phase sealant 50a is hardened to
become the first sealant 50 and the sealant material 52a coated
on the edge area of the second substrate 30 is also hardened to
become the second sealant 52, as shown in FIG. 9B. The
hardened first sealant 50 has an intensive bonding power,
thereby being forcibly bonded to the first and second sub-
strates 10 and 30, organic light emission diode element 38,
connection electrode 18, contact spacer 46, and second seal-
ant 52.

[0171] Specially, the plurality of the conduction balls 50
included in the first sealant 50 are arranged between the
contact spacer 46 and the connection electrode 18 so that they
can be electrically connected to each other by means of the
conduction balls 50'. In particular, the plurality of the con-
duction balls 50" are arranged between the lower surface of
the contact spacer 46 and the upper surface of the connection
electrode 18 contacting the driver element 12, thereby elec-
trically connecting and contacting the lower surface of the
contact spacer 46 with the upper surface of the connection
electrode 18. Also, the conduction balls 50" are fixed by means
of the hardened first sealant 50, as the first sealant 50 around
the conduction balls 50" between the contact spacer 46 and the
connection electrode 18 is hardened. Accordingly, the con-
duction balls 50" are not moved. As a result, the contact spacer
46 and the connection electrode 18 can be electrically and
stably connected to each other.

[0172] Inthis way, the contact spacer 46 and the connection
electrode 18 forcibly contact each other by the intensive
bonding power of the first sealant 50. Accordingly, the contact
defect between the contact spacer 46 and the connection
electrode 18 can be prevented.

[0173] Also, the first sealant 50 fills the cavity formed by
the first and second substrates 10 and 30, organic light emis-
sion diode element 38, connection electrode 18, contact
spacer 46, and second sealant 52, and shields the driver ele-
ment 12 and/or the organic light emission diode element 38
from oxygen and/or moisture which is introduced from the
exterior through the second sealant 52. As a result, the driver
element 12 and the organic light emission diode element 38
can be protected from the external moisture and/or oxygen.
[0174] Moreover, the first sealant 50 is bonded to the first
and second substrates 10 and 30, connection electrode 18,
organic light emission diode element 38, contact spacer 46,
and second sealant 52, by means of the intensive bonding
power. Therefore, the structural strength of the OLED device
can be greatly improved.

[0175]  Although the methods of manufacturing the OLED
devices according to the first and third embodiment form the
second sealant 52 as shown in the drawings, the second seal-
ant 52 can be removed when the first sealant 50 can thor-
oughly and substantially shield the driver element 12 and/or
the organic light emission diode element 38 from the external
oxygen and moisture.

Mar. 28, 2013

[0176] In another way, the first sealant 50 in the OLED
device of the third embodiment can be positioned only
between the contact spacer 46 and the connection electrode
18. In this case, the contact spacer 46 and the connection
electrode 18 can also come into forcible contact with each
other by means of the first sealant 50, and can be electrically
and stably connected to each other by means of the conduc-
tion balls 50' included in the first sealant 50. In this way, since
the first sealant 50 is formed only in the limited space between
the contact spacer 46 and the connection electrode 18 instead
of the entire space between the first and second substrates 10
ad 30, the sealant material costs may be greatly reduced.
[0177] As described above, the OLED devices according to
the embodiments of the present disclosure fills the first seal-
ant in the cavity (or space) which is formed by the first and
second substrates, connection electrode, organic light emis-
sion diode element, contact spacer, and the second sealant.
Therefore, the OLED devices can fundamentally prevent the
driver element and/or the organic light emission diode ele-
ment from contacting external oxygen and/or moisture. Since
there is no any empty cavity (or space) provided between the
first and second substrates, a pressure variation is not genet-
ated between the first and second substrates. As a result, the
contact defect between the contact spacer and the connection
electrode can be thoroughly and substantially prevented.
[0178] The first sealant is bonded and hardened to the con-
tact spacer and the connection electrode, thereby forcibly
contacting the contact spacer with the connection electrode.
Therefore, the OLED devices according to the embodiments
of the present disclosure can fundamentally prevent the con-
tact defect between the contact spacer and the connection
electrode.

[0179] Also, since the first sealant is forcibly bonded to the
first and second substrates, connection electrode, organic
light emission diode element, contact spacer, and second
sealant, the OLED devices according to the embodiments of
the present disclosure can greatly improve their structural
strength.

[0180] Moreover, the OLED devices according to the
embodiments of the present disclosure provide a stable elec-
tric connection between the contact spacer and the connection
electrode by means of the conduction balls which are
included in the first sealant. As aresult, the OLED devices can
fundamentally prevent the contact defect between the contact
spacer and the connection electrode.

[0181] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure. Thus, it is intended that the present dis-
closure cover the modifications and variations of this embodi-
ment provided they come within the scope of the appended
claims and their equivalents.

1. An organic electro-luminescence display device com-

prising:

a first substrate, wherein a driver element and a connection
electrode are disposed on the first substrate, and the
connection electrode is connected to the driver element;

asecond substrate opposed to the first substrate, wherein an
organic light emission diode element is disposed on the
second substrate;

a contact spacer disposed on the second substrate and elec-
trically connected to the connection electrode; and

a first sealant filing a cavity between the first and second
substrates,
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wherein the first sealant is bonded to the contact spacer and
the connection electrode and maintains the electrical
connection between the contact spacer and the connec-
tion electrode.

2. The organic electro-luminescence display device
claimed as claim 1, wherein the organic light emission diode
element includes a first electrode, an organic light emission
layer, and a second electrode, and the contact spacer includes
a protrusion member and a contact electrode unified with the
second electrode in one body.

3. The organic electro-luminescence display device
claimed as claim 2, wherein the connection electrode is elec-
trically connected to the contact electrode of the contact
spacet.

4. The organic electro-luminescence display device
claimed as claim 1, wherein the first sealant is bonded to the
first and second substrates, the connection electrode, the
organic light emission diode element, and the contact spacer.

5. The organic electro-luminescence display device
claimed as claim 2, further comprises a second sealant dis-
posed along the edge areas of the first and second substrates.

6. A method of manufacturing an organic electro-lumines-
cence display device, comprising:

providing a first substrate, wherein an organic light emis-

sion diode element and a contact spacer are disposed on
the first substrate;

disposing a sealant film of first sealant material on the first

substrate;

disposing a second substrate on the sealant film, wherein a

driver element and a connection electrode are disposed
on the second substrate, and the connection electrode is
connected to the driver element;

simultaneously applying a first heat and a pressure to the

second substrate, to melt the sealant film and to fill the
melted sealant film into a cavity, which is formed by the
first and second substrates, the connection electrode, the
organic light emission diode element, and the contact
spacer; and

applying a second heat to the second substrate during a

fixed period and hardening the sealant film, to form a
first sealant,

wherein the first sealant is bonded to the contact spacer and

the connection electrode and maintains the electrical
connection between the contact spacer and the connec-
tion electrode.

7. The method claimed as claim 6, further comprises coat-
ing a second sealant material along the edge area of the first
substrate before disposing the second substrate.

8. The method claimed as claim 6, wherein the first heat is
in the range of about 60° C. to 100° C., and the pressure is in
the range of about 0.2 Pa to 3 Mpa.

9. The method claimed as claim 6, wherein the second heat
is in the range of about 100° C. to 120°C., and the fixed period
is in the range of about two to three hours.

10. The method claimed as claim 7, wherein the second
sealant material is the same as the first sealant material.

11. The method claimed as claim 7, wherein the second
sealant material is different from the first sealant material.

12. The method claimed as claim 7, wherein the first and
second sealant material include at least one selected from
materials of epoxy group, acryl group, imide group, and
silane group.
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13. The method claimed as claim 6, wherein the second
heat is in the range of about 80° C. to 120° C., and the fixed
period is in the range of about a half hour to three hours.

14. The organic electro-luminescence display device
according to claim 1, wherein the first sealant includes a
plurality of conduction balls.

15. The organic electro-luminescence display device
claimed as claim 14, wherein the organic light emission diode
element includes a first electrode, an organic light emission
layer, and a second electrode, and the contact spacer includes
a protrusion member and a contact electrode unified with the
second electrode in one body.

16. The organic electro-luminescence display device
according to claim 15, wherein the connection electrode is
electrically connected to the contact electrode of the contact
spacer through the conduction balls.

17. The organic electro-luminescence display device
according to claim 16, wherein the electrical connection
between the contact and the connection electrodes is main-
tained by the conduction balls.

18. The organic electro-luminescence display device
claimed as ¢laim 14, wherein the first sealant is bonded to the
first and second substrates, the connection electrode, the
organic light emission diode element, and the contact spacer.

19. The organic electro-luminescence display device
claimed as claim 14, further comprises a second sealant dis-
posed along the edge areas of the first and second substrates.

20. The organic electro-luminescence display device
claimed as claim 14, wherein the first sealant is formed in a
film type member that the conduction balls are mixed and
scattered into a sealant material.

21. The organic electro-luminescence display device
claimed as claim 14, wherein the first sealant is formed in a
liquid phase member that the conduction balls are mixed and
scattered into a sealant material.

22. The organic electro-luminescence display device
claimed as claim 20, wherein the conduction balls are dis-
posed at least at a predetermined position in the sealant mate-
rial, and the predetermined position corresponds to the con-
tact spacer.

23. A method of manufacturing an organic electro-lumi-
nescence display device, comprising:

providing a first substrate, wherein an organic light emis-

sion diode element and a contact spacer are disposed on
the first substrate;
disposing a sealant film on the first substrate, wherein the
sealant film includes a plurality of conduction balls
mixed and scattered into a first sealant material;

disposing a second substrate on the sealant film to combine
the first and second substrates, wherein a driver element
and a connection electrode are disposed on the second
substrate and the connection electrode is connected to
the driver element;

simultaneously applying a first heat and a pressure to the

combined first and second substrates, to melt the sealant
film and to fill the melted sealant film into a cavity, which
is formed by the first and second substrates, the connec-
tion electrode, the organic light emission diode element,
and the contact spacer; and

applying a second heat to the combined first and second

substrates during a fixed process period and hardening
the melted sealant film, to form a first sealant,

wherein the first sealant is bonded to the contact spacer and

the connection electrode, and the electrical connection
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of the contact spacer and the connection electrode is
maintained by the conduction balls included in the first
sealant.

24-31. (canceled)

32. An organic electro-luminescence display device com-

prising:

afirst substrate, wherein a driver element and a connection
electrode are disposed on the first substrate and the con-
nection electrode is connected to the driver element;

asecond substrate opposed to the first substrate, wherein an
organic light emission diode element is disposed on the
second substrate;

acontact spacer disposed on the second substrate and elec-
trically connected to the connection electrode; and

a first sealant disposed between the contact spacer and the
connection electrode and including a plurality of con-
duction balls,
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wherein the first sealant is bonded to the contact spacer and
the connection electrode, and the electrical connection
between the contact spacer and the connection electrode
is maintained by the conduction balls included in the
first sealant.

33. The organic electro-luminescence display device
claimed as claim 32, wherein the conduction balls are dis-
posed at least at a predetermined position in the first sealant,
and the predetermined position corresponds to the contact
spacet.

34-37. (canceled)

38. The organic electro-luminescence display device
claimed as claim 21, wherein the conduction balls are dis-
posed atleast at a predetermined position in the sealant mate-
rial, and the predetermined position corresponds to the con-
tact spacer.



patsnap

TREMOF) BNBEBEAXEREERAEHESZE
[F(RE)E US20130075710A1 K (aH)A 2013-03-28
BRiES US13/679737 % A 2012-11-16

HRBEERRAGE) FEERERAT
BE (T RR)AGE) LG DISPLAY CO. , LTD. ,

LFERE(ERD)AGE) LG DISPLAY CO., LTD.

[#R1& B8 A KWON SEUNG HO
BAE HYO DAE
MO SEONG HO
EBHA KWON, SEUNG HO
BAE, HYO DAE
MO, SEONG HO
IPCH %5 HO1L27/32 HO1L51/00
CPCH¥%E HO01L27/3253 H01L51/0024 HO1L27/3225 HO1L51/5237 H01L51/5243 HO1L51/5246 HO1L51/525
HO1L2251/556
£ £ 1020080071102 2008-07-22 KR
1020080072513 2008-07-25 KR
H AN FF Sk US9030095
SNERaE Espacenet USPTO
HE(R) 8 46

A P,
AFF T —MOLEDS M. OLEDBA-EH : E—Eif , SEEzTaME 184 P LU |
BRI AR SR B ER , SEENAR S RE T SRR 1

# BEEIERORURTHN | RRERGT, HE-NE=E 0 /

R EESR , ENEESRETAREMTRATR, X2 B
ATUSMBEMAGE E SR | FHRISEM A B2 B
. BEBER , RPEDTHNENE N - RETHR S NBESA e
SRSHHN | BB TR SRAEMERS 2 AN SEE, B 50—
Mo | BIBARS L3 B SRR AL M 2 L O BEAGBAIG | 3 B AT BAK KRR )
SOLEDZRHH L HIREE,



https://share-analytics.zhihuiya.com/view/3c314edb-4e59-481a-977f-ff0e4f7541da
https://worldwide.espacenet.com/patent/search/family/041568020/publication/US2013075710A1?q=US2013075710A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220130075710%22.PGNR.&OS=DN/20130075710&RS=DN/20130075710

