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DOCUMENT-IDENTIFIER: US 20050200270 A1

TITLE: Electroluminescence display device

Abstract Paragraph - ABTX (1):

An electroluminescent display device may include a display area formed on
one surface of a substrate. It may further include a first electrode layer, a
second electrode layer, and an electroluminescent emission layer between the
first and second electrode layers. It may also include an electrode power
supply line that supplies electrode power to the display area. The electrode
power supply line can be located at least partially on an outer periphery of
the display area, and may directly contact the second electrode layer. An
electrical component may be arranged under the electrode power supply line, and
may have one or more conductive layers.

Title - TTL (1):
Electroluminescence display device

INVENTOR - INNM (1):
Kwak, Won-Kyu

INVENTOR - INNM (2):
Lee, Kwan-Hee

Summary of Invention Paragraph - BSTX (4): ~
[0003] The present invention relates to a flat panel display. More
particularly, it relates to an electroluminescence display device that can
increase the proportion of display area to substrate area and can reduce
nonuniformity in luminance throughout the display area by reducing voltage drop
that can occur when supplying voltage to electrodes.

Summary of Invention Paragraph - BSTX (6):

[0005] In displaying an image, a variety of display devices are used and, in
recent years, there have been numerous kinds of display devices available.
Among these display devices, the organic electroluminescent device (a flat
emissive-type display device that does not require a separate emission device
such as a backlight) has become popular because it enables highly is efficient
operation with low power consumption and is capable of blue emission.
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Summary of Invention Paragraph - BSTX (7):

[0006] The electroluminescence display device utilizes the light emission
principle in which, when an electric field is applied between the two
electrodes, electrons are injected from the cathode side and holes are injected
from the anode side. The electrons are recombined with the holés in the light
emitting layer to form an excited state and energy generated when the excited
state returns to the ground state is emitted as light.

Summary of Invention Paragraph - BSTX (8):

[0007] In an electroluminescence display device, an organic
electroluminescent portion includes several layers stacked on a substrate,
including a first electrode, that is, an anode, an organic light-emitting
portion, and a second electrode, that is, a cathode. The organic
light-emitting portion includes an organic emission layer (EML), in which
recombination of holes and electrons occurs to form excitons and generate
light.

Summary of Invention Paragraph - BSTX (9):
[0008] In order to increase emission efficiency, it can be useful to

facilitate migration of holes and electrons to an organic emission layer. To
this end, an electron transport layer (ETL) may be disposed between the cathode
and the organic emission layer, and a hole transport layer (HTL) may also
disposed between the anode and the grganic emission layer. Also, a hole
injection layer (HIL) may be disposed between the anode and the HTL, and an
electron injection layer (EIL) may be disposed between the cathode and the ETL.

Summary of Invention Paragraph - BSTX (10):

[0009] There are passive matrix-type (PM) and active matrix-type (AM)
organic electroluminescence display. The passive-matrix type EL device may be
simply constructed such that anodes and cathodes are arranged in columns and
rows. Scanning signals can be supplied to the cathodes from a row driver. A
single row can be selected from a plurality of rows. Data signals can be
applied to each pixel from a column driver. The active matrix type EL device
controls signals input to each pixel using thin film transistors (TFTs) and is
suitable for processing a large quantity of signals, and thus is widely used as
a motion picture display device.

Summary of Invention Paragraph - BSTX (11):

[0010] In an organic/inorganic electroluminescent display device,
particularly, in an active matrix type organic/inorganic electroluminescent
device, a problem is presented that a proportion of a display area including
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pixels relative to a substrate is reduced due to lay-out of various driving
circuits and wirings substrate.

Summary of Invention Paragraph - BSTX (12):

[0011] FIG. 1A is a plan view of a general active matrix type
electroluminescence display device. FIG. 1B is a cross-sectional view taken
along the line I-I shown in FIG. 1A.

- Summary of Invention Paragraph - BSTX (13):

[0012] The active matrix type electroluminescence display device shown in
FIGS. 1A and 1B includes a predetermined display area 20 having an organic
electroluminescent device on a transparent insulating substrate 11. In order
to seal the display area 20, a metal cap 90 may be sealed by a sealing portion
80 having a sealing member 81.

Summary of Invention Paragraph - BSTX (14):

[0013] The organic electroluminescent device including thin film transistors
has a plurality of pixels arranged in the display area 20 and a cathode
electrode 40 disposed on the display area 20. The cathode electrode 40 can be
connected to an external terminal region 70 through an electrode wiring portion
41 provided at one side of the display area 20. Also, the display area 20 can
have a plurality of driving lines (VDD) 31 arranged thereon. The driving lines
31 are connected to the terminal region 70 through a driving power wiring
portion 30 outside the display area 20, and supply driving power to the display
area 20. Also, a vertical circuit portion 50 and a horizontal circuit portion
60 for applying signals to TFTs of the display area 20 are further provided
outside the display area 20, and are both connected to the terminal region 70
by circuit wiring portions 51 and 61, respectively.

Summary of Invention Paragraph - BSTX (15):

[0014] In the aforementioned active matrix type electroluminescence display
device, the metal cap 90 as a sealing member seals the entire region excluding
the terminal region 70, including the wiring portions 51 and 61 and the circuit
portions 50 and 60 as well as the display area 20. As a result, the sealing
portion 80 encapsulates not only the display area 20, which is an image display
portion, but also a non-image display portion, that is, the wiring portions 51
and 61 and the circuit portions 50 and 60. This lowers a proportion of the
display area 20 relative to the overall size of the display device, resulting
in an increase in dead space (i.e. non-emissive region).

Summary of Invention Paragraph - BSTX (16):
[0015] The above-noted problems are described in Korean Patent Publication
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No. 2001-83213. Here, a protective electrode as a cathode is connected to an
external FPC through a wiring structure disposed at the edge of a sealing
portion, occupying a considerable area of the edge of the sealing portion.

Summary of Invention Paragraph - BSTX (17):

[0016] To overcome such a lay-out problem, the electroluminescence display
device shown in FIGS. 1A and 1B is constructed such that a width of the wiring
portion 51, 61 that connects the display area 20 and the terminal region 70 is
reduced. This design, however, increases resistance of the wiring portion 51,
61, resulting in deterioration of luminance.

Summary of Invention Paragraph - BSTX (18):
[0017] Japanese Patent Publication No. 2003-316284 discloses a liquid

crystal display device with a reduced panel size, in which liquid crystals are
injected between a substrate having common electrodes arranged thereon and a
substrate having pixel electrodes arranged thereon to then be sealed. A gap
between the substrates provided for injection of the liquid crystals may cause

a step difference between the common electrodes and power supply lines for
supplying power to the common electrodes, and disconnection between the common
electrodes and the power supply lines may occur due to such a step difference.
This disconnection may result in a considerable voltage drop, leading to
deterioration of luminance in the display area.

Summary of Invention Paragraph - BSTX (21):

[0019] The present invention provides, for example, an electroluminescent
display device including a display area formed on one surface of a substrate-
with a first electrode layer and a second electrode layer (each of which
consists of one or more layers respectively), as well as an electroluminescent
portion having an emission layer between the first and second electrode layers.
It can also include an electrode power supply line that supplies electrode
power to the display area with one or more layers arranged along at least a
portion of an outer periphery of the display area, and with at least a portion
contacting the second electrode layer directly. It can further include an
electrical component that has one or more conductive layer arranged under the
electrode power supply line.

Summary of Invention Paragraph - BSTX (22):

[0020] A pixel definition layer of the display area may extend to be
interposed between the second electrode layer and the electrode power supply
line. The second electrode layer and the electrode power supply line may
directly contact each other through an opening formed on at least a portion of
the pixel definition layer over the electrode power supply line. The opening
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may be formed as a closed curve along an outer periphery of the display area.

Summary of Invention Paragraph - BSTX (23):
[0021] The second electrode layer and the electrode power supply line may be
in plane-contact. The electrical component may include a driver circuit
portion for applying an electric signal to the display area. The electrical
component may include a driving power supply line for supplying driving power
to the display area. The light generated from the emission layer may be
emitted through the substrate.

Summary of Invention Paragraph - BSTX (24):
[0022] Alternatively, the light generated from the emission layer may be

emitted through a sealing substrate (e.g. a substrate for establishing a seal
together with the substrate). In this case, the first electrode layer can

include one or more layers containing a conductive reflective film. The

electrode power supply line may be formed of one or more layers, and may
contain the conductive reflective film. The conductive reflective film may be g
a metal layer. The conductive reflective film may have a thickness of
approximately 1000 .ANG. or greater.

Brief Description of Drawings Paragraph - DRTX
(2):

[0023] FIG. 1A is a schematic plan view of a conventional
electroluminescence display device.

Brief Description of Drawings Paragraph - DRTX
(4):

[0025] FIG. 2A is a schematic plan view of an electroluminescence display
device according to an embodiment of the present invention.

Brief Description of Drawings Paragraph - DRTX
(6):

[0027] FIG. 3 is a schematic plan view of an electroluminescence display
device according to another embodiment of the present invention.

Brief Description of Drawings Paragraph - DRTX
(7):

[0028] FIG. 4A is a schematic plan view of an electroluminescence display
device according to another embodiment of the present invention.

Brief Description of Drawings Paragraph - DRTX
9):
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[0030] FIG. 5A is a schematic plan view of an electroluminescence display
device according to still another embodiment of the present invention.

Detail Description Paragraph - DETX (3):

[0033] As shown in FIG. 2A, on one plane of a substrate 110 the following
are provided: a display area 200 where a light-emitting device (such as an
electroluminescence display device) is disposed, a sealing portion 800 coated
on an outer periphery of the display area 200 (for sealing a substrate 110 and
an sealing substrate (900 shown in FIG. 2B)), and a terminal region 700 having
various terminals. The sealing substrate 900 may be replaced by a sealing thin
film layer.

Detail Description Paragraph - DETX (4):

[0034] A structure of the electroluminescence display device forming the
display area 200 will be described with reference to FIG. 2B. A buffer layer
120 made of SiO.sub.2 may be formed on a substrate (for example, a glass
substrate 110). A semiconductor active layer 130 may be formed on one plane of
the buffer layer 120. The semiconductor active layer 130 may be an amorphous
silicon layer or a polycrystalline silicon layer. Although not shown in
detail, the semiconductor active layer 130 includes source and drain regions
doped with N+ type or P+ type dopants, and a channel region. The semiconductor
active layer 130 may include, but is not limited to an organic semiconductor.’

Detail Description Paragraph - DETX (5):

[0035] A gate electrode 150 may be formed at a location corresponding to the
channel region on one plane of the semiconductor active layer 130. The channel
region may be electrically connected or disconnected according to signal
applied to the gate electrode 150, by which source and drain regions are
connected to each other.

Detail Description Paragraph - DETX (6):

[0036] The gate electrode 150 may preferably be formed of MoW, Al/Cu, or the
like, in view of adhesion to adjacent layers, planarity of the surface on which
the gate electrode 150 is stacked, processability, and so on. In order to
ensure insulating properties of the semiconductor active layer 130 and the gate
electrode 150, a gate insulating layer 140 made of silicon oxide (SiO.sub.2)
may be interposed between the semiconductor active layer 130 and the gate
electrode 150. This may be accomplished, for example, by plasma enhanced
chemical vapor deposition (PECVD).

Detail Description Paragraph - DETX (7):
[0037] An interlayer 160 may be formed on the gate electrode 150. The
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interlayer 160 may be a single layer or double layers made of a material such
as SiO.sub.2 or SiNx. Source/drain electrodes 170 may be formed on the
interlayer 160. The source/drain electrodes 170 may be electrically connected
to a source region and a drain region in the semiconductor active layer via
contact holes formed in the interlayer 160 and the gate insulating layer 140,
respectively.

Detail Description Paragraph - DETX (8):

[0038] A protective layer 180 (for example, a passivation layer or a
planarization layer) that may serve as an insulating layer may be formed on the
source/drain electrodes 170 and may protects or planarize underlying TFTs. The
protective layer 180-of the illustrative embodiment of the present invention ,
may be made of various materials. For example, the protective layer 180 may be
formed of either an inorganic material or an organic material. Also, the
protective layer 180 may have a single, or multi-layer (two or more layers)
structure having a lower SiNx layer and an upper organic material layer made of
benzocyclobutene (BCB) or acryl.

Detail Description Paragraph - DETX (9):

[0039] A first electrode layer 210 may be disposed on one plane of the
protective layer 180. One end of the first electrode layer 210 may be
connected to the drain electrode 170 formed beneath it. It may be connected
through a via hole 211 formed in the protective layer 180. The first electrode
layer 210, if it is of a bottom emission type, may, for example, be formed of a
transparent electrode made of indium tin oxide (ITO). Ifit is a top emission
type, the first electrode layer 210 may be formed of a variety of modified
electrodes. For example, Mg:Ag/ITO may be deposited as the first electrode
layer 210.

Detail Description Paragraph - DETX (10):

[0040] The organic electroluminescent portion 230 may include a
low-molecular or high-molecular organic layer. When the low-molecular organic
layer is used, a hole injection layer (HIL), a hole transport layer (HTL), an
organic emission layer (EML), an electron transport layer (ETL), or an electron
injection layer (EIL) may be stacked in a single or composite structure.

Various organic materials, including copper phthalocyanine (CuPc),
N,N'-Di(naphthalene-1-yl)-N,N'-diphenyl-benzidine (NPB),
tris-8-hydroxyquinoline aluminum (Alq.sub.3) and the like, can be used. These
low-molecular organic layers can be formed by vacuum deposition.

Detail Description Paragraph - DETX (11):
- [0041] When the high-molecular organic layer is used, the organic
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electroluminescent portion 230 usually has a hole transport layer (HTL) and an
organic emission layer (EML). In this case, PEDOT may be used as the hole

" transport layer, and poly-phenylenevinylene based (PPV) or polyfluorene based
high-molecular organic material can be used as an emission layer. Screen
printing or inkjet printing may be employed to form these layers.

Detail Description Paragraph - DETX (12):

[0042] A cathode electrode 400 may be entirely deposited on one plane of the
organic electroluminescent portion 230. According to emission type, Al/Ca,
ITO, or Mg--Ag may also be used for the cathode electrode 400. The cathode
electrode 400 may be formed of multiple layers rather than a single layer.

Also, the cathode electrode 400 may further include an alkali or alkali earth
metal fluoride layer, e.g., an LiF layer, or other various types of layers.

Detail Description Paragraph - DETX (13):

[0043] As shown in FIG. 2A, a driving power supply line 300 for supplying
driving power to the display area 200 may be provided between the display area
200 and the sealing portion 800. FIG. 2A shows the arrangement of a driving
power supply line according to an exemplary embodiment of the present
invention. However, the invention is not limited to the illustrative
arrangement, but driving power may be uniformly distributed throughout the
display area to solve the problem of nonuniformity in luminance.

Detail Description Paragraph - DETX (14):

[0044] Thus, the driving power supply line 300 may be formed so as to
surround the display area. The driving power supply line 300 may be connected
to a driving line 310. The driving line 310 may be arranged across the display
area 200 and may be electrically connected to the source electrode (170 shown
in FIG. 2B) disposed under the protective layer 180.

Detail Description Paragraph - DETX (16):

[0046] Meanwhile, an electrode power supply line 410 for supplying electrode
power to the display area 200 may be provided at least at a portion along the
outer periphery of the display area 200. The electrode power supply line 410
may be formed of the same material as the first electrode layer 210 of the
display area 200. That is, the electrode power supply line 410 may be formed
simultaneously with the first electrode layer 210.

Detail Description Paragraph - DETX (17): ‘
[0047] Also, the electrode power supply line 410 may be brought into direct

contact with a second electrode layer 400 to be formed in a subsequent step,

which may help solve problems with the prior art due to poor contact or voltage
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drop. Also, an electrical component having one or more conductive layers (for
example, a vertical driver 500) may be provided at the lower portion of the
electrode power supply line 410. Thus, unlike in the prior art in which
electrode power supply lines are independently arranged so as not to overlap
with other components, the electrode power supply line 410 according to an
embodiment of the present invention may be arranged over the electrical
component (e.g., the vertical driver 500). This obviates the need for

specially arranging the electrode power supply line 400 that was present in the
prior art. Thus, the ratio of display area to substrate can be improved. This
can be implemented by using a smaller substrate for the same display size, or a
larger display size for the same substrate.

Detail Description Paragraph - DETX (18):

[0048] The electrode power supply line 410 and the second electrode layer
400 may be electrically connected to each other by various methods. In order
to prevent voltage drop due to contact resistance between the electrode power
supply line 410 and the second electrode layer 400, the electrode power supply
line 410 and the second electrode layer 400 may be electrically connected to :
each other in a plane-contact manner (surface-contact manner). That is, a
contact region between the second electrode layer and electrode power supply
line may occupy substantially the width of the electrode power supply line 410.

Detail Description Paragraph - DETX (19):

[0049] As shown in FIG. 2B, a pixel definition layer 220 that defines a
pixel region of a is display area 200 may extend to be interposed between the
second electrode layer 400 and the electrode power supply line 410. The second
electrode layer 400 may extend over the electrode power supply line 410 toward
the outer periphery of the display area 200. An opening 430 may be formed on
at least a portion of the pixel definition layer 220 over the electrode power
supply line 410. The second electrode layer 400 and the electrode power supply
line 410 may directly contact each other, preferably in a plane-contact manner,
. at the opening 430.

Detail Description Paragraph - DETX (20):

[0050] FIG. 2A shows the electrode power supply line 410 as an electrical
component including one or more conductive layers among conductive layers in
the display area 200. The electrode power supply line 410 can overlap the
vertical driver 500 when viewed in a direction from the sealing substrate 900
to the substrate 110.

Detail Description Paragraph - DETX (21):
[0051] As shown in FIG. 3, the electrode power supply line 410 may be
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disposed over a horizontal circuit portion 600 for applying a data signal to

the display area 210. Alternatively, the electrode power supply line 410 may
also be disposed in various manners, overlapping other wiring. A variety of
modifications are possible depending on the lay-out de31gns of various driver
circuits.

Detail Description Paragraph - DETX (22):

[0052] As shown in FIGS. 4A and 4B, the driving power supply line 300 may be
selected as an electrical component having the electrode power supply line 410
disposed thereon. That is, the vertical driver 500 may be disposed at an outer
periphery of the display area 200, the driving power supply line 300 may be
disposed between the vertical driver 500 and the sealing portion 800, and the
electrode power supply line 410 may be formed above at least a portion of the
driving power supply line 300 simultaneously with the first electrode layer 210
of the display area 200.

Detail Description Paragraph - DETX (23):

[0053] The pixel definition layer 220 may be formed above the first
electrode layer 210. The pixel definition layer 220 can cover at least a
portion of the electrode power supply line 410, and may be interposed between
the second electrode layer 400 and the electrode power supply line 410
(typically not yet formed when the pixel definition layer 220 is formed). An
opening 430 may be formed on at least a portion of the driving power supply
line 300 simultaneously with a pixel region of the display area 200.

Detail Description Paragraph - DETX (24):

[0054] The second electrode layer 400 can contact the power supply line 410
at the opening 430 in a direct contact manner, such as a plane-contact manner.
That is, a contact between the second electrode layer 400 and the electrode
power supply line 410 may occur over the driving power supply line 300.

Detail Description Paragraph - DETX (25):

[0055] In the above-described embodiments, in order to avoid interference
between overlapping components, an insulating layer such as the protective
layer 180 may be interposed between each of the electrode power supply line 410
and its underlying electrical components (for example, the vertical and
horizontal drivers 500 and 600, the driving power supply line 410, and various
other wirings).

Detail Description Paragraph - DETX (26):
[0056] The electrode power supply line may be formed on at least a portion
of the outer periphery of the display area 200. The precise formation does not
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have to imitate what is shown in the figures.

Detail Description Paragraph - DETX (27): .

[0057] If an electrode power supply is provided only at a side of the second
electrode layer, a different voltage drop may be generated depending on the
position of the second electrode layer. This voltage drop may cause luminance
nonuniformity. In order to try to overcome this problem, the electrode power
supply line and the second electrode layer can be arranged such that they
contact symmetrically at both sides of the second electrode layer.

Detail Description Paragraph - DETX (28):

[0058] As shown in FIG. 4A, the electrode power supply line and the second
electrode layer may preferably be disposed to form a closed curve. Also, if
the pixel definition layer 220 extends to be interposed between the electrode
power supply line 410 and the second electrode layer 400, a closed curve may be
formed at the opening 430 where the electrode power supply line 410 and the
second electrode layer 400 directly contact each other.

Detail Description Paragraph - DETX (29):

[0059] The electrode power supply line 410 and the second electrode layer
400 may contact in a plane-contact manner closed curve. This may reduce the
voltage drop generated when electrode power is supplied. Consequently the
problem of luminance nonuniformity in the display area may be alleviated. This
arrangement may be particularly advantageous in a front emission type EL
device. This may be because a transparent electrode made, for example, of
ITO(which is weak in conductivity) may be typically used as the second
electrode layer 400. However, the electroluminescent display device according
to the present invention is not limited to a front emission type.

Detail Description Paragraph - DETX (30):

[0060] In another embodiment of the present invention, a front emission type
EL device may comprise a first electrode layer 210 including one or more layers
having at least a conductive reflective film. For example, the first electrode
layer 210 may be prepared by forming a conductive reflective film having Al,
Ag, or an alloy thereof entirely deposited thereon, and forming multiple layers
of metal and/or metal oxide of Ni, Ir, Pt, Au, ITO, or IZO on the conductive
reflective film. The structure of the first electrode layer 210 is not limited
to the types described above and may have various types. In some cases, first
electrode layer 210 may further include metal and/or metal oxide layers, e.g.,
Ni, ITO, or I1ZO, that are formed prior to formation of the conductive
reflective film.
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Detail Description Paragraph - DETX (31):

[0061] In this case, in order to ensure conductivity of the electrode power
supply line 410, the electrode power supply line 410 may include at least a
layer formed of the same material as the conductive reflective film of the
first electrode layer 210. In other cases, the electrode power supply line 410
may include only the layer formed of the same material as the conductive
reflective film of the first electrode layer 210.

Detail Description Paragraph - DETX (32):

[0062] If the electrode power supply line 410 includes a layer formed of the
same material as the conductive reflective film of the first electrode layer
210, the conductive reflective film may be approximately 1000 .ANG. or more
‘thick. This may help to make the electrode power supply line 410 function
properly by preventing an increase in contact resistance. In view of the
processing requirements and the overall thickness dimensions, approximately
3000 .ANG. may be a preferred thickness.

Detail Description Paragraph - DETX (33):

[0063] In another embodiment of the present invention, in order to further
increase the proportion of the display area 200 to the panel, the driving power
supply line 300 may include one or more conductive layers. At least some of
the conductive layers may be formed between the sealing portion 800 and the
substrate.

Detail Description Paragraph - DETX (34):
[0064] As shown in FIGS. 5A and 5B, the driving power supply line 300 may be
arranged so as to overlap a sealing portion 800 formed along an outer periphery
of the display area 200. As shown in FIG. 5B, the driving power supply line
300 may be formed in the same plane as an interlayer 160 using the same
material as that of source/drain electrode 170 of the display area 200. The
configuration of the driving power supply line 300 is not limited to that shown
in the illustrative embodiment, and can be modified as desired.

Detail Description Paragraph - DETX (35):

[0065] The driving power supply line 300 may include one or more layers
formed of the same material as a semiconductor active layer 130, a gate
electrode 150, or source/drain electrodes 170. When the driving power supply
line 300 is formed of the same material as the source/drain electrodes 170, the
driving power supply line 300 may be coated with a protective layer 180 so that
the sealing member 810 and electric lines do not directly contact each other.
This may help to prevent line damage due to contact with a sealing member 810.
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Detail Description Paragraph - DETX (36):

[0066] As shown in FIG. 5A, the electrode power supply line 410 may overlap
a driver circuit portion or the driving power supply line 300 that may overlap
the sealing portion 800. This arrangement may further increase the ratio of
display area to total panel size..

Detail Description Paragraph - DETX (37):

[0067] The above-described embodiments are provided only for illustrating
the present invention and the present invention is not limited thereto. For
example, the lay-out of the driving power supply line, the electrode power
supply line, and the driver circuit portion can be changed or modified in
various manners, while remaining with the scope of the present invention.
While the embodiments have been shown and described with respect to organic
electroluminescence display devices, the present invention can also be applied
to other electroluminescent display devices without departing from the scope of
the invention.

Claims Text - CLTX (2):

1. An electroluminescent display device, comprising: a display area formed
on one surface of a substrate with a first electrode layer, a second electrode
layer, and an electroluminescent emission layer between the first electrode
layer and the second electrode layer; an electrode power supply line adapted
to supply electrode power to the display area, including a layer arranged along
at least a portion of an outer periphery of the display area, and in direct
contact with the second electrode layer; and an electrical component arranged
under the electrode power supply line, comprising a conductive layer.

Claims Text - CLTX (3):
2. The electroluminescent display device of claim 1, wherein the electrode
power supply line comprises a same material as the first electrode layer.

Claims Text - CLTX (5):

4. The electroluminescent display device of claim 1, wherein the electrode
power supply line comprises a closed curve along an outer periphery of the
display area.

Claims Text - CLTX (6):

5. The electroluminescent display device of claim 1, wherein a pixel
definition layer of the display area comprises an extension interposed between
the second electrode layer and the electrode power supply line, and the second
electrode layer and the electrode power supply line directly contact each other
through an opening in the pixel definition layer over the electrode power
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supply line.

Claims Text - CLTX (8):
7. The electroluminescent display device of claim 1, wherein the second
electrode layer and the electrode power supply line are in plane contact.

Claims Text - CLTX (10):

9. The electroluminescent display device of claim 1, wherein the electrical
component includes a driving power supply line for supplying driving power to
the display area.

Claims Text - CLTX (13):
12. The electroluminescent display device of claim 1, wherein the first
~ electrode layer comprises a conductive reflective film.

Claims Text - CLTX (16):

15. An electroluminescent display device comprising: a display area formed
on one surface of a substrate with a first electrode layer, a second electrode
layer, and an electroluminescent emission layer between the first electrode
layer and the second electrode layer; a sealing portion for sealing at least
the display area by a sealing member; an electrode power supply line adapted
to supply electrode power to the display area, including a layer arranged along
at least a portion of an outer periphery of the display area, and in direct
contact with the second electrode layer; a driving power supply line that
supplies driving power to the display area and that is disposed between the
sealing portion and the substrate; and an electrical component arranged under
the electrode power supply line, comprising a conductive layer.

Claims Text - CLTX (17):

16. The electroluminescent display device of claim 15, wherein the
electrode power supply line comprises the same material as the first electrode
layer.

Claims Text - CLTX (19):

18. The electroluminescent display device of claim 15, wherein the
electrode power supply line comprises a closed curve along an outer periphery
of the display area.

Claims Text - CLTX (20):

19. The electroluminescent display device of claim 15, wherein a pixel
definition layer of the display area comprises an extension interposed between
the second electrode layer and the electrode power supply line, and the second
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electrode layer and the electrode power supply line directly contact each other
through an opening in the pixel definition layer over the electrode power

supply line.

Claims Text - CLTX (22):
21. The electroluminescent display device of claim 15, wherein the second
electrode layer and the electrode power supply line are in plane contact state.

Claims Text - CLTX (26):
25. The electroluminescent display device of claim 24, wherein the first
electrode layer comprises a conductive reflective film.
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NOTICE OF OMITTED ITEM(S) IN A NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)

A filing date has been accorded to the above-identified nonprovisional application papers; however, the following
item(s) appear to have been omitted from the application:

o Figure(s) 2F described in the specification.

1. Should applicant contend that the above-noted omitted item(s) was in fact deposited in the U.S. Patent and
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$400.00 petition fee (37 CFR 1.17(f))) with evidence of such deposit must be filed within TWO MONTHS of the
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of the application requires payment of a surcharge (37 CFR 1.16(f)). To avoid processing delays and payment of
a surcharge, applicant should submit any balance due for the requisite filing fee based on the later filing date
being requested when submitting the omitted items(s) and the petition (and petition fee) requesting the later filing
date. N

Il The failure to file a petition (and petition fee) under the above options (1) or (1) within TWO MONTHS of the
date of this Notice (37 CFR 1.181(f)) will be treated as a constructive acceptance by the applicant of the
application as deposited in the USPTO. THIS TWO MONTH PERIOD IS NOT EXTENDABLE UNDER 37 CFR
1.136(a) or (b). In the absence of a timely filed petition in reply to this Notice, the application will maintain a filing
date as of the date of deposit of the application papers in the USPTO, and original application papers (i.e., the
original disclosure of the invention) will include only those application papers present in the USPTO on the date of

deposit.

In the event that applicant elects not to take action pursuant to options (1) or (Il) above (thereby constructively
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sentences caused by any omitted page(s), and/or amendment of the specification to cancel all references to any
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omitted drawing(s), relabel the drawing figures to be numbered consecutively (if necessary), and correct the
references in the specification to the drawing figures to correspond with any relabeled drawing figures, is required.
A copy of the drawing figures showing the proposed changes in red ink should accompany with any drawing
changes . Such amendment and/or correction to the drawing figures, if necessary, should be by way of
preliminary amendment submitted prior to the first Office action to avoid delays in the prosecution of the
application.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

A copy of this notice MUST be returned with the reply.

-

‘Office of Initial Patent Examination (571) 272-4000, or 1-800-PTO-9199, or 1-800-972-6382
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In re Patent Application of: Docket No.: 6161.0533.US
Won-Kyu Kwak, et al.
Serial No.: 11/138,323 Group Art Unit: 2811

Confirmation No.: 9963

Filed: May 27, 2005 Examiner: TBD

For: ELECTROLUMINESCENCE DISPLAY
AND METHOD OF MANUFACTURING
THE SAME

Mail Stop: Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT AND REPLY TO NOTICE OF OMITTED ITEM(S)

Sir:
In response to the Notice of Omitted Items mailed September 7, 2005 (“Notice”),

please enter the following Preliminary Amendment prior to examination of this non-provisional
application.

» Amendments to the Specification begin at page 2.
e Remarks begin at page 3.
e Conclusions are set forth at page 3.

Applicants believe that no extensions of time are required at this time, but if extensions
of time are necessary to prevent abandonment of this application, then such extensions of time
are hereby petitioned under 37 C.F.R. §1.136(a), and any fees required therefor (including fees
for net addition of claims) are hereby authorized to be charged to Deposit Account No. 23-
1951 (McGuireWoods). Please charge any deficiencies in fees and credit any overpayment of
fees to the same Deposit Account.

BOE
EX1003 Page 251



Won-Kyu Kwak, et al.
Application Serial No.: 11,138,323
Reply to Notice of Omitted Item(s) Dated: September 7, 2005

AMENDMENT TO SPECIFICATION
In the Specification
A marked-up copy of the changes to selected paragraph(s) is provided below. Please

enter these changes to the specification in the record.

Please AMEND paragraph number [0018] as follows:
FIGS. 2B, 2C, 2D, and 2E;-and-2F are cross-sectional views showing

processes of manufacturing the organic EL display shown in FIG. 2A.
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Won-Kyu Kwak, et al.
Application Serial No.: 11,138,323
Reply to Notice of Omitted Item(s) Dated: September 7, 2005
REMARKS
The Notice of Omitted ltem(s) mailed September 7, 2005 has been received and its
contents carefully analyzed. The Notice indicates that Figure 2F appears to have been omitted
from the specification. In reply, Applicants note that the reference to Figure 2F in paragraph
[0018] of the specification as originally filed is a typographical error. Applicants have therefore
amended paragraph [0018] to delete the reference to Figure 2F.
This preliminary amendment does not add new matter or present any new issues that

would require any further consideration and/or search by the Examiner. Accordingly, entry of

the preliminary amendment and reconsideration of the application are respectfully requested.
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Won-Kyu Kwak, et al.
Application Serial No.: 11,138,323
Reply to Notice of Omitted Item(s) Dated: September 7, 2005

CONCLUSIONS

Applicants submit that a full and complete response has been made to the Notice of
Omitted Item(s). The Office is therefore respectfully requested to pass the above application to
examination.

It is believed that no new matter is added by this Preliminary Amendment. Should the
Office feel that there are any issues outstanding after considération of this Preliminary
Amendment, the Office is invited to contact the Applicants' undersigned representative at the
number listed below to expedite prosecution. Applicant hereby makes a written conditional
petition for extension of time, if required. Please charge any deficiencies in fees and credit any
overpayment of fees to Deposit Account No. 23-1951 (McGuireWoods).

Respectfully submitted,

Hae-Chan Park
Reg. No.: 50,114

Dated: October 25, 2005

McGuireWoods LLP
1750 Tysons Boulevard
“Suite 1800

MclLean, VA 22102-4215
Tel: 703-712-5365

Fax: 703-712-5280

HCP/JET/alj

WCOM\549236.1
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTOQ. Time will vary depending upon the individual case.
Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TQ: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form. call 1-800-PTO-9199 and select option 2
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trodemark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 223131450
WWW.USPLO,gov

| APPLICATION NUMBER | FILING OR 371 (c) DATE |  rrsTNAMED APPLICANT | ATTORNEY DOCKET NUMBER |
11/138,323 05/27/2005 Won-Kyu Kwak 6161.0533.US
CONFIRMATION NO. 9963
23345 FORMALITIES
MCGUIREWOODS, LLP : LETTER
1750 TYSONS BLVD
SUITE 1800

MCLEAN, VA 22102

Date Mailed: 09/07/2005

NOTICE OF OMITTED ITEM(S) IN A NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)

A filing date has been accorded to the above-identified nonprovisional application papers; however, the following
item(s) appear to have been omitted from the application:

¢ Figure(s) 2F described in the specification.

|. Should applicant contend that the above-noted omitted item(s) was in fact deposited in the U.S. Patent and
Trademark Office (USPTO) with the nonprovisional application papers, a copy of this Notice and a petition (and
$400.00 petition fee (37 CFR 1.17(f))) with evidence of such deposit must be filed within TWO MONTHS of the
date of this Notice. The petition fee will be refunded if is determined that the item(s) was received by the USPTO.

lI. Should applicant desire to supply the omitted item(s) and accept the date that such omitted item(s) was filed in
the USPTO as the filing date of the above-identified application, a copy of this Notice, the omitted item(s) (with a
supplemental oath or declaration in compliance with 37 CFR 1.63 and 1.64 referring to such items), and a petition
under 37 CFR 1.182 (with the $400.00 petition fee (37 CFR 1.17(f)) requesting the later filing date must be filed
within TWO MONTHS of the date of this Notice.

Applicant is advised that generally the filing fee required for an application is the filing fee in effect on the filing
date accorded the application and that payment of the requisite basic filing fee on a date later than the filing date
of the application requires payment of a surcharge (37 CFR 1.16(f)). To avoid processing delays and payment of
a surcharge, applicant should submit any balance due for the requisite filing fee based on the later filing date
being requested when submitting the omitted items(s) and the petition (and petition fee) requesting the later filing
date.

Il. The failure to file a petition (and petition fee) under the above options (1) or (Il) within TWO MONTHS of the
date of this Notice (37 CFR 1.181(f)) will be treated as a constructive acceptance by the applicant of the
application as deposited in the USPTO. THIS TWO MONTH PERIOD IS NOT EXTENDABLE UNDER 37 CFR
1.136(a) or (b). In the absence of a timely filed petition in reply to this Notice, the application will maintain a filing
date as of the date of deposit of the application papers in the USPTO, and original application papers (i.e., the
original disclosure of the invention) will include only those application papers present in the USPTO on the date of
deposit. ) '

in the event that applicant elects not to take action pursuant to options (I) or (ll) above (thereby constructively
electing option (lil)), amendment of the specification to renumber the pages consecutively and cancel incomplete
sentences caused by any omitted page(s), and/or amendment of the specification to cancel all references to any

BOE
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omitted drawing(s), relabel the drawing figures to be numbered consecutively (if necessary), and correct the
references in the specification to the drawing figures to correspond with any relabeled drawing figures, is required.
A copy of the drawing figures showing the proposed changes in red ink should accompany with any drawing
changes . Such amendment and/or correction to the drawing figures, if necessary, should be by way of
preliminary amendment submitted prior to the first Office action to avoid delays in the prosecution of the
application.

Applicant is cautioned that correction of the above itéms may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

A copy of this notice MUST be returned with the reply.

ool 5 -

Office of Initial Patent Examination (571) 272-4000, or 1-800-PTO-9199, or 1-800-972-6382
PART 3 - OFFICE COPY
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02 Fpeiest ‘ 120.00 0P

Response To Notice To File Missing Parts Of Application Docket No.

ate Granted (PTO-1533)(Large Entity) 6161.0533.US )
In Re A atlon Of -Kyu KWAK, et al,
A 30 2“‘:\5
Applicati ng Date Examiner Customer No. | Group Art Unit | Confirmation No.
11/138,323 May 27,2005 To Be Assigned 23345 2811 9963

Invention: ELECTROLUMINESCENCE DISPLAY DEVICE AND METHOD OF MANUFACTURING THE SAME

Mail Stop Missing Parts
COMMISSIONER FOR PATENTS:

This is a response to the Notice to File Missing Parts of Application - Filing Date Granted (PTO-1533) mailed on

June 28, 2005
Date

Enclosed herewith for filing are the following:

A copy of the Notice to File Missing Parts of Application - Filing Date Granted (PTO-1533). (REQUIRED)

O An oath or declaratl?n in compliance with 37 CFR 1.63, including residence information and identifying the
application by the above Application Number and Filing Date.

® A properly signed oath or declaration in compliance with 37 CFR 1.63.

O An oath or declaration in compliance with 37 CFR 1.63 listing the names of all inventors and signed by the
omitted inventor(s), identifying this application by the above Application Number and Filing Date.

(J A verified English translation of the non-English language application papers as originally filed. It is requested
that this translation be used as the copy for examination purposes in the United States Patent and Trademark
Office.

X Other (list):
Statement Under 37 C.F.R. 3.73(b), POWER OF ATTORNEY BY ASSIGNEE

[Page 1 of 3] P31LARGE/REV05
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Response To Notice To File Missing Parts Of Application Docket No.
Fi)igg!‘pmf,granted (PTO-1533)(Large Entity) 6161.0533.US

In Re Applicglign Of:  Wontkyu KWAK, et al.

W

3 H
Qa’*
Application N\Qﬂn& @u{}gbate Examiner Customer No. | Group Art Unit | Confirmation No.
11/138,323 May 27, 2005 To Be Assigned 23345 2811 9963

Invention: ELECTROLUMINESCENCE DISPLAY DEVICE AND METHOD OF MANUFACTURING THE SAME

TO THE COMMISSIONER FOR PATENTS:
Mail Stop Missing Parts

& Completion of application fees as calculated below:

O Utility application basic fee

(] Design application basic fee -

{1 Search Fee

1 Examination Fee

(] Total number of independent claims =

Q) Total number of claims =

O Multiple dependent claims

& Surcharge for late payment of filing fee and/or late filing of original declaration or oath $130.00
[ Petition and fee for filing by other than all the inventors or a person not the inventor

O Fee for prdcessing an application filed with a non-English language specification

(] Fee for processing and retention of appliéation

Total completion of application fees $130.00

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a response to the
above-identified Notice to File Missing Parts of Application. The requested extension is as follows (check time period
desired). If an additional time extension is required, please consider this a petition therefor.

& One month 1 Two months O Threemonths - O Four months U Five months
from: August 28, 2005 until: September 28, 2005
Date Date
Total time extension fees $120.00
Total fees due $250.00
|Page 2 of 3) P31LARGE/REV05
BOE
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Response To Notice To File Missing Parts Of Application Docket No.
piligg-Bate Granted (PT0-1533) (Large Entity)

6161.0533.US

In Re Apgfsation Of: ‘-\ib}\-Kyu KWAK, et al.

“5 [N
w30 g
<,
Applicatio\r\% MQ Date Examiner Customer No. | Group Art Unit | Confirmation No.
11/138,323 May 27, 2005 To Be Assigned 23345 2811 9963

Invention: ELECTROLUMINESCENCE DISPLAY DEVICE AND METHOD OF MANUFACTURING THE SAME

The fee of $250.00 is to be paid as follows:
X A check in the amount of the fee is enclosed.

Deposit Account No. 23-1951

[J Payment by credit card. Form PTO-2038 is attached.

Signature

Hae-Chan Park, Reg. No. 50,114
McGuireWoods, LLP

1750 Tysons Boulevard, Suite 1800
McLean, VA 22102

Telephone No.: 703-712-5365
Facsimile No.: 703-712-5280

CC:

TO THE COMMISSIONER FOR PATENTS:
Mail Stop Missing Parts

® The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to

X If an additional extension of time is required, please consider this a petition therefor and charge
any additional fees which may be required to Deposit Account No.

WARNING: Information on this form may become public. Credit card information should not be
- included on this form. Provide credit card information and authorization on PTO-2038.

Dated: August 30, 2005

| hereby certify that this correspondence is being
deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope
addressed to "Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450" [37 CFR 1.8(a)] on

(Date)

Signature of Person Mailing Correspondence

Typed or Printed Name of Person Mailing Correspondence

[Page 3 of 3]

P31LARGE/REV0S
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

RO, Dox 1450

Alexanthia, Viginia 22313-1450
N B www.usplo.guv

| APPLICATION NUMBER | FILING OR 371 (¢) DATE |  FRSTNAMED APPLICANT | ATTORNEY DOCKET NUMBER |
11/138,323 05/27/2005 - Won-Kyu Kwak 6161.0533.U8

CONFIRMATION NO. 9963
23345 FORMALITIES LETTER

MCGUIREWOODS, LLP
1750 TYSONS BLVD !!@!l(l)l!)lﬂll(!lﬂ(!lﬂ!l{ﬂ[!lﬂljlﬁ!ﬂlllll L
MCLEAN, VA 22102

Date Mailed: 06/28/2005

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR‘1.53(b)
Filing Date Granted

Items Required“To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

¢ The oath or declaration is unsigned.
o To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(f) of

$130 for a non-small entity, must be submitted with the missing items identified in this letter.

The application is informal since it does not comply with the regulations for the reason(s) indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

. Rep'lacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121 (d) are required. The drawings
submitted are not acceptable because:

= The drawings must be reasonably free from erasures and must be free from
alterations, overwriting, interlineations, folds, and copy marks. See Figure(s) All
figures.

The following item(s) appear to have been omitted from the application:
¢ Figure(s) 2F described in the specification.

I. Should applicant contend that the above-noted omitted item(s) was in fact deposited in the U.S. Patent and

Trademark Office (USPTO) with the nonprovisional application papers, a copy of this Notice and a petition (and

$400.00 petition fee (37 CFR 1.17(f))) with evidence of such deposit must be filed within TWO MONTHS of the
08/31 /aogﬁalﬁ\ﬂ{ﬂ&his M%&gﬂtﬂﬁpﬁgﬁon fee will be refunded if is determined that the item(s) was received by the USPTO.

01 FC:1051 130.00 0
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Il. Should applicant desire to supply the omitted item(s) and accept the date that such omitted item(s) was filed in
the USPTO as the filing date of the above-identified application, a copy of this Notice, the omitted item(s) (with a
supplemental oath or declaration in compliance with 37 CFR 1.63 and 1.64 referring to such items), and a petition
under 37 CFR 1.182 (with the $400.00 petition fee (37 CFR 1.17(f)) requesting the later filing date must be filed
within TWO MONTHS of the date of this Notice.

Applicant is advised that generally the filing fee required for an application is the filing fee in effect on the filing
date accorded the application and that payment of the requisite basic filing fee on a date later than the filing date
of the application requires payment of a surcharge (37 CFR 1.16(f)). To avoid processing delays and payment of
a surcharge, applicant should submit any balance due for the requisite filing fee based on the later filing date
being requested when submitting the omitted items(s) and the petition (and petition fee) requesting the later filing
date.

Ill. The failure to file a petition (and petition fee) under the above options (I) or () within TWO MONTHS of the
date of this Notice (37 CFR 1.181(f)) will be treated as a constructive acceptance by the applicant of the
application as deposited in the USPTO. THIS TWO MONTH PERIOD IS NOT EXTENDABLE UNDER 37 CFR
1.136(a) or (b). In the absence of a timely filed petition in reply to this Notice, the application will maintain a filing
date as of the date of deposit of the application papers in the USPTO, and original application papers (i.e., the
original disclosure of the invention) will include only those application papers present in the USPTO on the date of
deposit. '

In the event that applicant elects not to take action pursuant to options (I) or (Il) above (thereby constructively
electing option (lll)), amendment of the specification to renumber the pages consecutively and cancel incomplete
sentences caused by any omitted page(s), and/or amendment of the specification to cancel all references to any
omitted drawing(s), relabel the drawing figures to be numbered consecutively (if necessary), and correct the
references in the specification to the drawing figures to correspond with any relabeled drawing figures, is required.
A copy of the drawing figures showing the proposed changes in red ink should accompany with any drawing
changes . Such amendment and/or correction to the drawing figures, if necessary, should be by way of
preliminary amendment submitted prior to the first Office action to avoid delays in the prosecution of the
application.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $130 for a Large Entity

o $130 Late oath or declaration Surcharge.

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

A copy of this notice MUST be returned with the reply.

(Ut

Office of Initial Patent Examination (703) 308-1202
PART 2 - COPY TO BE RETURNED WITH RESPONSE
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DECLARATION FOR UTILITY OR  |DocketNo: 8161.0533.U8
DESIGN PATENT APPLICATION First Named [nvenior: Won-Kyu Kwak et al.
' , Complete i known _
Declaraion  -on [} Declaration Application No: 11/138,323
|_Application Filing Date: 27 May 2003
Submitted submitted ) " -
with initial ofer initia) | CToup Art Unit Unassigned
filing filing Examiner Name: Unassigned

As a below named inventor, [ hereby declare that:

My residence, post office address, and citizenship are as stated below next to my name.

1 believe I am the original, first and sole inventor (if only one name is listed below) or an original, first
and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which
a patent is sought on the invention entitled:

ELECTROLUMINESCENCE DISPLAY DEVICE AND METHOD OF MANUFACTURING THE

SAME

The specification of which;

(check ia attached hereto

one) Ewas filed on 27 May 2005

as Application Serial No. 11/138,323
and was amendedon_________.
(if applicable)

ACKNOWLEDGMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR

T hereby state that I have reviewed and understand the contents of the above-identified specification,
including the caims, as amended by any amendment referred 10 above,

1 acknowledge the duty to disclose i_xmformation. which is material to patentability as defined in 37,
Code of Federal Regulations, § 1.56,

37, Code of Fedcral Regulations, § 1.56

(8) 'A patent by its very nature is affected with a public interest. The public intereat is best served, and the most
effective patent examination occurs when, at the time an application is being examined, the Office is awaro of
and evaluates the teachings of &)l information materia} to patentability. Bach individusl associated with the filing
and prosccution of a patent application has & duty of candor and good faith toward the Patent and Trademark
Office, which includes a duty to disclose to the Office all information known to that individual to be materisl o
patentability 88 defined in this section. The duty to disclose information exists with rospect to each pending
¢laim until the claim is canceled or withdrawn from consideration, or the application becames abandoned.

(b) Under thig section, information is material to patentability when it is not cumulative to information already of

vecord or being made of record in the application, and (1) it establishes , by iself or in combination with other

information, a prima fagic case of unpatentability; or (2) it rofites, or is inconsistent with, a position the applicant

takes in: (i) opposing en argument of unpatentability relled on by the Office, or (ii) asserting an argument of

ratcntability.

McGUIREWOODS
Page 1 of 3
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B}

PRIORITY CLAIMS

Foreign and Provislonal Applications

Prior Application Country or Fillng Date Priority Not Claimed
Number(s) Provislonal MM/DDYY YY) s
10-2004-00387335 KQREA 29 May 2004 O

U.S. and PCT Applications

I hereby claim the beoefit under Title 35, United States Code § 120 of any United States
application(s), or & 365(c) of any PCT internatianal application designating the United States of
America, listed below and, insofar as the subject matter of each of the claims of this application is
not disclosed in the prior United States er PCT International application in the manner provided by
the first paragraph of Title 35, United States Code § 112, I acknowledge the duty to disclose
information which is material Lo patentability as defined ip Title 37, Code of the Pederal Regulations
& 1.56 which became available between the filing date of the prior application and the national or
PCT international filing date of this applicarion.

U.S. Parent Application PCT Parent “Parent Filing Date " Parent Patent
Number Number (MM/DD/YYYY) Number
—{if applicable)

[ Additiar;al U.S. and/or PCT international application numbers are listed on a supplemental priority sheet
urtached hereto.

Page 20f3
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.

DECLARATION

[ hereby declare that all statements made berein of my own knowledge are true and that all starements
made on information and belief are believed to be true; and further that these stutements were made with
the knowledge that willful false statements and the like so made are punishable by fine or imprisonment,
or both, under Section 1001 of Ticle 18 of the United States Code and that such willful false sratements
may jeopardize the validity of the application or any patent issued thereon.

Full Name of Sole
or First Inventor, Wan-Kyu Kwak

Inventor's Signature, ‘ 44, Date__28 Buguat, 2005

clo Sams na SD

Republie of Korsg
Citizenship, Republlc of Koraa

Post Office Address _Same as_above

Residence,

Full Name of Sole

or Second Inventor_____ Kwan-Hee Leg

Laventor's Sigaature lké"“'”' -Hen /Q—Q/ Date__ 23 Augqust 2005

Residence,

Citizenship. Republic of Korea
Pose Office Address_____Same as phove
Full Name of Sole

or Second Ipventor. Seung-Young Song

) o ' i |
Inventor's Signature gmna Yoﬂél Sﬂg‘%f Date _ 25 Angusat 2005

Residence

Citizenship__.____Bepublie of Korea

Post Office Address, Same as above

Page3of 3
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Revised Power of Attorney Practice - 37 CFR 1.32
(Applies to powers of attorney filed on or after June 25, 2004)

As a result of a revision of the patent rules relatmg to powers of attomey, a power of
attorney filed on or after June 25, 2004 must either appoint:

a) One or more joint inventors; OR
@%osu@st@r@dpractﬂmners-assomted%a@ustemer—anber@R—w———ﬁ—w

c) Ten or fewer patent practitioners, either in the power of attorney itself, or by a
listing in a separate paper accompanying the power of attorney, as explained

below.

v

See (newly established) 37 CFR 1.32(b) and (c), the text of which is as follows:

(b) A power of attorney must:
(1) Be in writing;
(2) Name one or more representatives in compliancg with (c) of this section; .
(3) Give the representative power to act on behalf of the principal; and
(4) Be signed by the applicant for patent (§ 1.41(b)) or the assignee of the entire interest
of the applicaat. _

(c) A power of attorney may only name as representative:
(1) One or more joint inventors (§ 1.45);
(2) Those regjstered patent practitioners associated with a Customer Number,
(3) Ten or fewer registered patent attorneys or registered patent agents (see § 10.6 of this
subchapter) (patent practitioners). Except as provided in paragraph (¢)(1) or (¢)(2) of this
section, the OfTice will not recognize more than ten paltent practitioners as being of record
in an application or patent. If a power of attorney namnes more than ten patent
practitioners, such power of attorney must be accompanied by a separate paper indicating
which ten patent practitioners named in the power of attorney are to be recognized by the
Office as being of record in application or patent to which the power of attorney is

dirccted.

The filing receipt reflects the power of attorney that has been entered for the application.
If the power of attorney appointed more than ten patent practitioners, withou( reference (o
a Customer Number and without a separate paper indicating which ten patent
practitioners named in the power of attorney are to be recognized, then no patent

practitioner has been made of record.

- AdOQ FIavlivAy 1s3g

How to take corrective action: Resubmit a copy of the power of attorney along with a
separate paper indicating which (up to ten) patent practitioners named in the power of
attomey are to be recognized by the Office as being of record in the application or patent
o which the power of attomey is directed, or file a newly exccuted power of attorney in

compliance with 37 CFR 132

After receipt of such a submission, the patent practitioners listed an the separate
paper or new power of attorney in compliance with 37 CFROTI2 will be recopnized as
bemg of record. For additonal information regardig this change m practice, see
Levisjon of Power of Atwmey and Assignment Practice, 69 Fed. Rep. 29805 (May 20,
2004); 1283 OIf. Gaz. 148 (Jun. 22, 2004) and
http /v usplo poviweb/offices/pac/dapp/poalagsin.

August L 2004
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ITED STATES PATENT AND TRADEMARK OFFICE

In re Application of;
Won-Kyu Kwak et al.
Application No,: 11/138,323 QGroup Art Unit: TBD

Filed: 27 May 2005 Examiner: TBD

N N e N St Nt ot

For: ELECTROLUMINESCENCE DISPLAY DEVICE AND METHOD OF
MANUFACTURING THE SAME

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
STAT T UNDEF C.F. 3. POWER OF ATTO ; GNEE
Samsung SDI Co,, Ltd., a Korean corporation, states that it is the assignee of the entire
right, title, and interest in the above-mentioned patent applications by virtue of assignments from
their respective inventor(s). A copy of the Assignment document is attached.
The assignee of the above-identificd patent application hereby appoints the rcgistercd
practitioners of McGuireWoods LLP included in the following customer number to prosecute the
above application and transact all business in the U.S, Patent and Trademark Office connected

therewith, and directs that all correspondence be addressed to that Customer Number:

CUSTOMER NUMBER: 23345

Address correspondence to:

McGuireWoods LLP
1750 Tysons Boulevard
Sunite 1800

McLean, VA 22102

PAGE 213 RCVD AT 82612005 4:44:14 AN [Eastem Dayfight Time]* SVR:RIGHTFAX/22* DNIS:2307* CSID:82 2 588 8586 * DURATION (mm-ss).0440
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Docket No.: 6161.0533.U8S

Direct Telephone Calls 1o Hae-Chan Park, Esq. at 703-712-5365.
On behalf of Samsung SDI Co., Lid.:
FOR:  Samsung SDI Co., Ltd.
SIGNATURE: Jag—///p aé»a
BY: Sam _.Tu chHol
TITLE: sttt

DATE: 25 August 2005

22
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UnNiTED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Putent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexumdria, Virginia 22313-1450

www.usplo guy

A APPLICATION NUMBER | FILING OR 371 (c) DATE |  FRSTNAMEDAPPLICANT [ ATTORNEY DOCKET NUMBER |
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alterations, overwriting, interlineations, folds, and copy marks. See Figure(s) All
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II. Should applicant desire to supply the omitted item(s) and accept the date that such omitted item(s) was filed in
the USPTO as the filing date of the above-identified application, a copy of this Notice, the omitted item(s) (with a
supplemental oath or declaration in compliance with 37 CFR 1.63 and 1.64 referring to such items), and a petition
under 37 CFR 1.182 (with the $400.00 petition fee (37 CFR 1.17(f)) requesting the later filing date must be filed
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Applicant is advised that generally the filing fee required for an application is the filing fee in effect on the filing
date accorded the application and that payment of the requisite basic filing fee on a date later than the filing date
of the application requires payment of a surcharge (37 CFR 1.16(f)). To avoid processing delays and payment of
a surcharge, applicant should submit any balance due for the requisite filing fee based on the later filing date
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1.136(a) or (b). In the absence of a timely filed petition in reply to this Notice, the application will maintain a filing
date as of the date of deposit of the application papers in the USPTO, and original application papers (i.e., the
original disclosure of the invention) will include only those application papers present in the USPTO on the date of
deposit.
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electing option (ll1)), amendment of the specification to renumber the pages consecutively and cancel incomplete
sentences caused by any omitted page(s), and/or amendment of the specification to cancel all references to any
omitted drawing(s), relabel the drawing figures to be numbered consecutively (if necessary), and correct the
references in the specification to the drawing figures to correspond with any relabeled drawing figures, is required.
A copy of the drawing figures showing the proposed changes in red ink should accompany with any drawing
changes . Such amendment and/or correction to the drawing figures, if necessary, should be by way of
preliminary amendment submitted prior to the first Office action to avoid delays in the prosecution of the
application.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.
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Cross References to Related Applications (if applicable)
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(Only for new nonprovisional applications under 37 CFR 1.53(b))

Accompanying Application Parts (Continued)

17. [0 Additional Enclosures (please identify below):

Request That Application Not Be Published Pursuant To 35 U.S.C. 122(b)(2)

18. (0 Pursuant to 35 U.S.C. 122(b)(2), Applicant hereby requests that this patent application not be
published pursuant to 35 U.S.C. 122(b)(1). Applicant hereby certifies that the invention disclosed in
this application has not and will not be the subject of an application filed in another country, or under
a multilateral international agreement, that requires publication of applications 18 months after filing
of the application.

Warning

An applicant who makes a request not to publish, but who subsequently files in a foreign
country or under a multilateral international agreement specified in 35 U.S.C. 122(b)(2)(B)(i),
must notify the Director of such filing not later than 45 days after the date of the filing of
such foreign or international application. A failure of the applicant to provide such notice
within the prescribed period shall result in the application being regarded as abandoned,
unless it is shown to the satisfaction of the Director that the delay in submitting the notice
was unintentional.
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: Examination Fee $200.00
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[ Charge the amount of as filing fee.
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ELECTROLUMINESCENCE DISPLAY DEVICE AND METHOD OF
MANUFACTURING THE SAME

BACKGROUND OF THE INVENTION

[0001] This application claims the priority of Korean Patent Application No. 10-2004-

0038735, filed May 29, 2004, which is incorporated herein in its entirety by reference.

1. Field of the Invention

[0002] The present invention relates, for example, to a flat panel display. More
particularly it relates, for example, to an organic or inorganic electroluminescence display device
that can avoid peeling and other damage in the process of fabricating the electroluminescence

device.

2. Description of the Related Art

[0003] Many kinds of display apparatuses are used to display images. Recently, various
flat panel display devices have begun to substitute for cathode ray tubes (CRT). Flat panel
display devices are either emissive or non-emissive. The emissive type display devices include,
for example, a flat CRT, a plasma display panel (PDP), a vacuum fluorescent display, a field
emission display (FED), and an inorganic or organic electroluminescent (EL) display.
Non-emissive type display devices include, for example, liquid crystal displays (LCD). An
organic EL device is, for example, an emissive device that does not require an additional light
emitting unit such as a backlight. Thus, an organic EL device can operate with high efficiency
and low power consumption and can emit blue light.

[0004] An organic EL device is an emissive display device in which electrons and holes

injected through an anode and a cathode are recombined in an organic thin film to form excitons.
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Light of a certain wavelength is generated by the energy of the excitons. An organic EL device
can be driven with low voltage, can be thin with light weight, can have a wide viewing angle,
and can have a fast response speed.

| [0005] An organic EL unit of an organic EL device includes a first electrode formed on a
substrate (that can serve as an anode), an organic light emitting unit, and a second electrode (that
can serve as a cathode). The organic light emitting unit includes an organic emitting layer
(EML). Electrons and holes recombine in the organic EML to form excitons and generate light.
In order to improve light emitting efficiency, the electrons and holes should be transported
appropriately to the organic EML. Thus, an electron transport layer (ETL) can be disposed
between the cathode and the organic EML and a hole transport layer (HTL) can be disposed
between the anode and the organic EML. In addition, a hole injection layer (HIL) can be
disposed between the anode and the HTL and an electron injection layer (EIL) can be disposed
between the cathode and the ETL.

[0006] An organic EL device can be either a passive matrix (PM) type device or an
active matrix (AM) type device, depending on how it is driven. In a PM type organic EL device,
each anode and cathode pair is arranged in a column and row. A scan signal is, for example,
supplied to the cathode from a row driving circuit, and one row is selected from among the rows.
In addition, data signals are input into respective pixels in a column driving circuit. The AM
type EL device controls the signal input into each pixel using a thin film transistor (TFT), and is
suitable for processing enormous amounts of signals. Therefore, the AM type organic EL device
is widely used as a display for realizing moving pictures.

[0007] As resolution of images displayed on the display device increases and the display

device becomes larger, there is a need to reduce power consumption and improve aspects of
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image quality such as brightness. One of the methods is to reduce resistances of various wires
through which power is supplied to the display area. Examples of such wires include the driving
power supply line and the electrode power supply line.

[0008] Japanese Laid-open Patent No. 2001-109395 discloses an organic EL device,
having an electrode that is electrically contacted to a cathode through a wide contacting portion
between a terminal and a cathode and is formed of the same oxide material as an anode. The
contact resistance that is caused by directly contacting the cathode to the terminal can be
reduced, and the image quality can be improved.

[0009] However, according to the above conventional art, most of an insulating layer on
an upper portion of the terminal is removed and the terminal is excessively exposed. Thus, the
layer constituting the terminal may be peeled or damaged seriously in a subsequent process. In
addition, an over coat layer that is made of an acryl-based resin is disposed on a lower portion of
the electrode formed of the same oxide material as the anode, and the discharge path of gas
generated from the over coat layer is blocked or lengthened by the electrode. Thus, the gas

cannot discharge well, defects may occur, and time for processing may increase.

SUMMARY OF THE INVENTION

[0010] The present invention provides, for example, an electroluminescence (EL) -
display with a structure for preventing an electrode power supply line from being damaged
and/or peeled. The structure may also help to sufficiently discharge gas generated from an
insulating layer including an organic material layer. The present invention also provides, for
example, a method of manufacturing such an EL display.

[0011] The present invention provides, for example, an EL display device that car;

include a display area with pixels. Each pixel can include a first electrode layer (this layer can

3
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include one or more layers) and a second electrode layer on a substrate. Electroluminescence
units can be formed between the first and second electrode layers. An electrode power supply
line can supply electrode power to the display area. One or more insulating layers can be
disposed on the electrode power supply line and can include one or more via holes. The
insulating layer can include an organic material.

[0012] A sub-conductive layer can be formed on the insulating layer (including the via
hole) along the electrode power supply line. The electrode power supply line and the second
electrode layer can be coupled to each other at the via hole through the sub-conductive layer.
The sub-conductive layer on the insulating layer can include one or more penetration portions.

[0013] The present invention may also provide an electroluminescence display device
including a display area including pixels (each of which may include a first electrode layer and a
second electrode layer on a substrate), and electroluminescence units formed between the first
and second electrode layers. It may also include an electrode power supply line supplying
electrode power to the display area, an insulating layer disposed on the electrode power supply
line (including a via hole and having an organic material included), and a sub-conductive layer
including one or more unit sub-conductive layers formed on the insulating layer along the
electrode power supply line. The electrode power supply line and the second electrode layer are
coupled to each other at the via hole through the sub-conductive layer. The unit sub-conductive
layers on the insulating layer are separated from each other.

[0014] The present invention also provides, for example, a method of manufacturing an
electroluminescence display device. The display device may include a display area including
pixels (each of which includes a first electrode layer and a second electrode layer on a substrate)

and electroluminescence units formed between the first and second electrode layers. The device
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may also include an electrode power supply line supplying electrode power to the display area.
The method may include the following: forming an insulating layer including an organic material
on the electrode power supply line; forming a via hole on the insulating layer; forming a sub-
conductive layer on the insulating layer; and forming a penetration portion on the sub-conductive
layer.

[0015] . The present invention additionally provides, for example, another method of
manufacturing an electroluminescence display device. In the display device, a display area may
include pixels (each of which includes a first electrode layer and a second electrode layer on a
substrate), electroluminescence units formed between the first and second electrode layers, and
an electrode power supply line supplying electrode power to the display area. The method may
include the following: forming an insulating layer (including an organic material) on the
electrode power supply line; forming a via hole on the insulating layer; and forming a sub-

conductive layer including a plurality of unit sub-conductive layers on the insulating layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a plan view showing an organic electroluminescence (EL) display of the
present invention.

[0017] FIG. 2A is a partial cross-sectional view taken along line I-I of FIG. 1.

[0018] FIGS. 2B, 2C, 2D, 2E, and 2F are cross-sectional views showing processes of
manufacturing the organic EL shown in FIG. 2A.

[0019] FIG. 3A is a partial cross-sectional view showing an organic EL of another
embodiment of the present invention.

[0020] FIG. 3B is a partial cross-sectional view showing an organic EL of still another

embodiment of the present invention.
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[0021] FIGS. 4A and 4B are partial expanded views showing a sub-conductive layer of
various shapes of the present invention.

[0022] FIG. 5 is a partial cross-sectional view showing an organic EL of still another
embodiment of the present invention.

[0023] FIG. 6A is a partial expanded view showing a sub-conductive layer of the present
invention.

[0024] FIG. 6B is a partial cross-sectional view showing an expanded portion of “B” in

FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0025] The present invention will now be described in detail with reference to the
accompanying drawings in which example embodiments of the invention are shown. The
invention may, however, be embodied in different forms and should not be construed as limited
to the embodiments shown and described. The dimensions in the drawings are exaggerated for
clarity. The same reference numerals are used to denote the same elements throughout the
specification.

[0026] FIG. 1 is a plan view showing an example organic electroluminescence (EL)
device of the present invention. On a surface of a substrate 110, a display area 200 (from which
a light emitting device such as an organic EL device can display), a sealing portion 800 applied
along an outer portion of the display area 200 to seal the substrate 110 with a sealing substrate
900 (refer to FIG. 2A), and a terminal area 700 (on which various terminals may be disposed),
can be formed. The substrate 110 and sealing substrate 900 are sealed through a sealant 810 of
the sealing portion 800. The display area 200 can be sealed using a thin film sealing layer

without the sealing portion 800.
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[0027] A structure of the organic EL device forming the display area 200 will be
described with reference to FIG. 2A, which is a cross-sectional view taken along line I-I of FIG.
1. A buffer layer 120 of SiO, may be formed on the substrate 110 (which may be, for example, a
glass substrate). A semiconductor active layer 130 may be formed on the buffer layer 120, and
the semiconductor active layer 130 can be formed, for example, as an amorphous silicon layer or
a polycrystalline silicon layer.

[0028] Although it is not shown in the drawing in detail, the semiconductor active layer
130 can include source and drain regions that are doped by N+ type or P+ type dopant, as well as
a channel region. However, the semiconductor active layer 130 is not limited to the above
description. For example, the semiconductor active layer 130 can be formed of an organic
semiconductor.

[0029] A gate electrode 150 may be formed on a portion of the semiconductor active
layer 130 that corresponds to the channel region. The conduction state of the channel region can
be determined by the signal applied to the channel region. The source and drain regions may be
placed in communication with each other through the selection of the gate electrode 150. It may
be desirable that the gate electrode 150 be formed of a material (for example, MoW and Al/Cu).
The following are some considerations for material selection for the gate electrode 150: its
adhesiveness with neighboring layers, its surface evenness, and its ability to be fabricated.

[0030] In order to ensure the insulation between the semiconductor active layer 130 and
the gate electrode 150, a gate insulating layer 140 formed of SiO, may be disposed between the
semiconductor active layer 130 and the gate electrode 150. The gate insulating layer 140 may be
deposited by plasma enhanced chemical vapor deposition (PECVD).

[0031] An interlayer 160 may be formed on the gate electrode 150. The interlayer 160
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can be formed as a single layer or a dual-layered structure using SiO; or SiNx. A source/drain
electrode 170 (it may serve as either the source electrode or the drain electrode) may be formed
on the interlayer 160. The source/drain electrode 170 may be coupled to the source region or the
drain region of the semiconductor active layer 130 respectively through a contact hole formed on
the interlayer 160 and the gate insulating layer 140.

[0032] One or more insulating layers (a passivation layer and/or an over coat layer) may
be formed on the source/drain electrode 170 to protect and/or planarize the thin film transistor
(TFT) on a lower portion thereof. The insulating layer 180 can include an organic insulating
layer with an organic material such as benzocyclobutene (BCB) or acryl. The insulating layer
180 may be formed as a single layer and/or multiple-layer. In addition, the insulating layer 180
may includes an inorganic layer formed of an inorganic material such as SiO; or SiNx.

[0033] A first electrode layer 210 may be formed on a surface of the insulating layer
180. One end of the first electrode layer 210 may contact the drain electrode 170 through a via
hole 181 that is formed on the insulating layer 180. The first electrode layer 210 can be formed
of a transparent electrode such as indium tin oxide (ITO) for a rear surface emitting type. For a
device that is a front surface emitting type, the first electrode layer 210 may be formed as a
transparent electrode with a material such as ITO, and can include a reflective layer formed of
Al, AINd, or MgAg.

[0034] An organic EL unit 230 can be formed as a low molecular weight or polymer
organic layer. If the organic EL unit 230 uses the low molecular weight organic layer, the
organic EL unit 230 may include one or more of the following layers: a hole injection layer
(HIL), hole transport layer (HTL), emission layer (EML), electron transport layer (ETL), or

electron injection layer (EIL). In addition, the organic layer can be made of copper
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phthalocyanine (CuPc), N,N-di(naphthalene-1-yl)-N,N’- diphenyl-bezidine (NPB), or tris-8-
hydroxyquinoline aluminum (Alqg3). The lower molecular weight organic layer may be formed
by vapor deposition.

[0035] If the organic EL unit 230 uses a polymer organic layer, it can include an HTL
and an EML. PEDOT can be used as the HTL, and poly-phenylenevinylene (PPV)-based or
polyfluorene-based molecular organic material can be used as the EML. The layers can be
formed by screen printing or inkjet printing.

[0036] A second electrode layer 400 may be deposited on entire upper surface of the
organic EL unit 230 as a cathode. The second electrode layer 400 may be deposited in any
suitable manner and can be formed of a material such as Al/Ca, ITO, Mg-Ag depending on the
light emitting type of the display (whether top, bottom, or dual emitting). In addition, it can be
formed as multiple layers and can further include alkaline fluoride (such as LiF) or alkaline earth
metal fluoride. The first electrode layer 210 is described as the anode, and the second electrode
layer 400 is described as the cathode for convenience’ sake in this application, but the functions
could be readily inverted.

[0037] As shown in FIG. 1, a driving power supply line 300 may be disposed on the
outer portion of the display area 200 for supplying the driving power to the display area 200.
The driving power supply line 300 may be coupled to a driving power supplying terminal 320 of
the terminal area 700. The arrangement of the driving power supply line is not limited to the
example shown in FIG. 1.

[0038] It may be desirable that the driving power supply line 300 be formed to surround
the display area 200 in order to improve the uniformity of brightness by supplying the driving

power evenly to the entire display area. The driving power supply line 300 may be connected to
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a driving line 310, and the driving line 310 may be arranged to cross the display area 200 and
may be coupled to the source electrode 170 (refer to FIG. 2B) that is disposed under the
insulating layer 180.

[0039] In addition, vertical and horizontal driving circuit units S00 and 600 may be
disposed on the outer portion of the display area 200, and the vertical/horizontal driving circuit
units 500 and 600 may be coupled to respective vertical and horizontal driving terminals 520 and
620 of the terminal area 700. The vertical driving circuit unit 500 can be a scan driving circuit
unit that applies scan signals to the display area 200, and the horizontal driving circuit unit 600
can be a data driving circuit unit that applies data signals to the display area 200. In addition,
these can be realized as an outer integrated circuit (IC) or a chip on glass (COG).

[0040] As shown in FIG. 1, an electrode power supply line 410 that supplies electrode
power to the display area 200 may be disposed along a part of the outer portion of the display
area 200. The electrode power supply line 410 may be coupled to an electrode power supply
terminal 420 of the terminal area 700.

[0041] FIG. 2A is a partial cross-sectional view showing the organic EL device taken
along line I-I of FIG. 1. In FIG. 2A, one or more insulating layers 180 may extend on the upper
portion of the electrode power supply line 410 disposed on the outer portion of the display area
200. A sub-conductive layer 411 may be further formed on the extended insulating layer 180.

[0042] FIGS. 2B, 2C, 2D, and 2E are cross-sectional views showing processes of
manufacturing the organic EL device of the present invention. As shown in FIG. 2B, the
electrode power supply line 410 can be formed simultaneously with the source/drain electrode
170 of the TFT. After the electrode power supply line 410 is formed, one or more insulating

layers 180 including an organic layer may be formed on the electrode power supply line 410.
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[0043] As shown in FIG. 2C, a via hole 182 for electrically connecting to the electrode
power supply line 410 may be formed. The via hole 182 for the electrode power supply line 410
can be formed simultaneously with the via hole 181 for electrically connecting the first electrode
layer 210 (refer to FIG. 2D) (which may be the pixel electrode) to the source/drain electrode 170.

[0044] As shown in FIG. 2D, after forming the via hole 182, the sub-conductive layer
411 may be formed on the surface of the insulating layer 180 including the via hole 182. The
coupling between the second electrode layer 400 and the electrode power supply line 410 may be
performed by the sub-conductive layer 411 that is disposed between them.

[0045] Since the insulating layer 180 extends between the electrode power supply line
410 and the sub-conductive layer 411 (except for the via hole 182), peeling of the electrode
power supply line 410 can be prevented. The peeling can occur when the insulating layer 180 is
not disposed between the electrode power supply line 410 and the sub-conductive layer 411. In
addition, the sub-conductive layer 411 can prevent the exposed electrode power supply line 410
from being damaged during the formation of a pixel defining layer (220, refer to FIG. 2E) and an
organic EL unit 230 on the display area.

[0046] The sub-conductive layer 411 can be formed simultaneously with the first
electrode layer 210. For example, if the organic EL device is a front surface emitting type
including the reflective layer with a reflective material such as Al, AINd, and MgAg, the
sub-conductive layer 411 can include the transparent conductive layer such as ITO layer and/or
the reflective layer AINd. If the first electrode layer 210 is formed by depositing the material for
the first electrode layer 210 on the insulating layer 180 including the via holes 181 and 182 and
patterning the material, a portion of the material corresponding to the sub-conductive layer 411

can be patterned at the same time to form the sub-conductive layer 411.
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[0047] One or more penetration portions 412 may be formed on the sub-conductive layer
411 that is on the insulating layer 180. As shown in FIG. 2D, after forming the penetration
portion 412 on the sub-conductive layer 411, the stacked portions on the substrate undergo an
annealing process under a vacuum environment for a predetermined period. This annealing can
serve to discharge the gas such as benzaldeyde, benzyl alcohol, benzene-based compounds that
can be generated from the insulating layer 180 containing an organic layer. Thus, the insulation
can be saved from being damaged by the gas.

[0048] As described above, since the gas can discharge through the penetration portion
412 located inside the sub-conductive layer 411, the discharging path of the gas generated from
the insulating layer can be made shorter than the path through the outer portion of the
sub-conductive layer 411. Thus, the processing time of the vacuum annealing process can be
significantly reduced.

[0049] Afier that, as shown in FIG. 2E, a pixel defining layer 220 (for defining the pixels
on the display area 200) can be formed on the substrate (except for at least a portion of a pixel
opening portion 240 of the first electrode layer 210 and of the sub-conductive layer 411). The
pixel defining layer can be formed by a spin coating process and a patterning process.

[0050] The stacked portion of the substrate 110 including the pixel defining layer 220
may be annealed in the vacuum environment to discharge the gas that can be generated from the
pixel defining layer 220. Then, the organic EL unit 230 and the second electrode layer 400 may
be sequentially formed on the portion including the pixel opening portion 240.

[0051] In FIG. 2A, one penetration portion 412 may be formed on the sub-conductive
layer 411 corresponding to the insulating layer 180. However, two or more penetration portions

412 can be disposed on the sub-conductive layer 411 as shown in FIG. 3A. The via hole 182
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denoted by a dotted line refers to the via hole 182 disposed on the rear portion. Since the
penetration portions 412 have a particular size (through which the gas generated from the
insulating layer 180 can discharge smoothly in the vacuum annealing process), it is desirable that
a distance (dp) between the penetration holes 412 formed on the sub-conductive layer 411 be less
than or equal to the maximum distance between two ends of the first electrode layer (210, refer
to FIG. 6B).

[0052] It is desirable that the via hole of the insulating layer includes one or more
penetration portions at least on the outer portion thereof. As shown in FIG. 3B, when two or
more via holes 182 are formed on the insulating layer 180 on the electrode power supply line
410, a part of the insulating layer 180 can be surrounded by the sub-conductive layer 411. It may
be desirable that one or more penetration portions 412 be disposed on the outer portion of the via
hole 182 so that the gas generated from the surrounded portion of the insulating layer 180 can
discharge smoothly.

[0053] The penetration portion formed on the sub-conductive layer 411 can be formed in
various shapes. FIGS. 4A and 4B are expanded views of part “A” of FIG. 1 (the insulating layer
is not shown). As shown in FIG. 4A, penetration holes 412a (which can serve as the penetration
portions) can be formed on the sub-conductive layer 411. As shown in FIG. 4B, line type
penetration portions 412b including a few straight lines can be formed if necessary to provide
sufficient gas discharge. It may be desirable that one or more penetration portions 412a or 412b
be formed on at least the outer portion of the via hole 182, The distance between the penetration
portions 412a or 412b may be the less than or equal to the maximum distance between both ends
of the first electrode layer.

[0054] In the examples shown in FIGS. 2B, 2C, 2D, 2E, 3A and 3B, the same layer may

13

BOE

EX1003 Page 288



20

be used as both the source/drain electrode 170 and the electrode power supply line 410.
However, this dual use single layer is not required. As shown in FIG. 5, in order to ensure
sufficient conductivity in the electrode power supply line 410, it can include a layer 410b that is
the same as the semiconductor active layer 130, and the layer 410a that is the same as the.
source/drain electrode 170. Otherwise, the electrode power supply line 410 can include a layer
412b that is the same as the semiconductor active layer 130.

[0055] The sub-conductive layer 411 can be formed as one or more unit sub-conductive
layers that are separated from each other. FIG. 6A is an expanded view showing part “A” of

FIG. 1. The sub-conductive layer 411’ can include one or more unit sub-conductive layers 411°a

* that are formed on the insulating layer 180 including the via hole 182. The sub-conductive layer

411’ including the unit sub-conductive layers 411’a can be formed simultaneously with the first
electrode léyer 210 in the patterning process of the first electrode layer 210. The unit
sub-conductive layers 411°a may be separated a predetermined distance d, from each other.
Thereby they may more quickly discharge the gas generated from the insulating layer 180 in the
vacuum annealing process.

[0056] It may be desirable that the unit sub-conductive layer 411°a have a minimum size
of a predetermined value to ensure that the gas discharge from the insulating layer 180 can be
performed quickly enough. FIG. 6B is a schematic view showing a pixel on the display area
200, denoted by reference numeral “B” in FIG. 1. A first TFT (TFT1) may be the TFT that
selects the pixel depending on the signal from the scan line, and a second TFT (TFT2) may be
the TFT that supplies electric current to the first electrode layer 210 to drive the pixel according
to electric signals from capacitor 131, 151, and 171. Here, two top-gate type TFTs and a

multi-layered capacitor are used in the example shown in FIG. 6B, but the present invention is
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not limited to this configuration.

[0057] It may be desirable that the distance between a point of the unit sub-conductive
layer 411° and a neighboring outer point be less than or equal to the maximum distance (dqp)
between a point Pa of the first electrode layer 210 and a neighboring outer point Pb. This
situation may allow the gas generated from the insulating layer under the first electrode layer 210
to discharge sufficiently in the vacuum annealing process.

[0058] The above described embodiments are merely examples of the present invention,
and the present invention is not limited to these embodiments. It can be modified in various
respects if it includes the penetration portions formed on the sub-conductive layer that is
disposed on the insulating layer including the via hole. In addition, the above embodiments
describe with respect to organic EL devices, but the present invention can be applied to an
inorganic EL device similarly.

[0059] According to the present invention, the insulating layer may be disposed between
the electrode power supply line and the second electrode layer to prevent the electrode power
supply line from peeling, and the sub-conductive layer may be formed between the electrode
power supply line and the second electrode layer and may include penetration portions to prevent
the electrode power supply line from being damaged and peeled. In addition, the gas generated
from the organic insulating layer during a subsequent vacuum annealing process can discharge
expediently, thereby reducing processing time and costs for manufacturing the device.

[0060] In addition, the penetration portion of the sub-conductive layer may be disposed
on at least a part of the outer portion of the via hole and/or the distance between the penetration
portions may be maintained constantly. Therefore, the gas generated from the insulating layer

under the sub-conductive layer may not be captured by the sub-conductive layer, and can
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discharge rapidly and expediently.

[0061] The sub-conductive layer can include the unit sub-conductive layers that are
separated from each other and smaller than the first electrode layer. Thus gas generated from the
insulating layer can discharge rapidly. In addition, the electrode power supply line of the present
invention can include one or more conductive layers to ensure the sufficient conductivity.

[0062] Although the invention has been particularly described with reference to certain
embodiments thereof, changes may be made to these embodiments without departing from the

scope of the invention.
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WHAT IS CLAIMED IS:

1. An electroluminescence display device, comprising:

a display area with pixels that have a first electrode layer and a second electrode layer on
a substrate and an electroluminescence unit formed between the first electrode layer and the
second electrode layer;

an electrode power supply line to supply electrode power to the display area;

an insulating layer disposed on the electrode power supply line, including a via hole and
containing an organic material; and

a sub-conductive layer formed on the insulating layer including the via hole along the
electrode power supply line,

wherein the electrode power supply line and the second electrode layer are coupled to
each other at the via hole through the sub-conductive layer, and the sub-conductive layer on the

insulating layer includes a penetration portion.

2. The device of claim 1, wherein the sub-conductive layer comprises the same layer

as at least a part of the first electrode layer.

3. The device of claim 1, wherein the sub-conductive layer comprises two
penetration portions, and a distance between the two penetration portions is less than or equal to

a maximum distance between both ends of the first electrode layer.

4. The device of claim 3, wherein at least one of the two penetration portions is

disposed on at least a part of the outer portion of the via hole.
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5. The device of claim 1, wherein the penetration portion comprises a penetration

hole.

6. The device of claim 1, wherein the penetration portion comprises a line type
penetration portion.

7. The device of claim 1, wherein a thin film transistor layer is disposed under the

first electrode layer, and the electrode power supply line comprises a layer that is the same layer

as a source/drain electrode of the thin film transistor layer.

8. The device of claim 1, wherein a thin film transistor layer is disposed under the
first electrode layer, and the electrode power supply line comprises a layer that is the same layer

as a semiconductor active layer of the thin film transistor layer.

9. An electroluminescence display device, comprising:

a display area with pixels that have a first electrode layer and a second electrode layer
and an electroluminescence unit formed between the first electrode layer and the second
electrode layer;

an electrode power supply line to supply electrode power to the display area;

an insulating layer disposed on the electrode power supply line, including a via hole and
containing an organic material; and

a sub-conductive layer comprising a plurality of unit sub-conductive layers formed on the

insulating layer including the via hole along the electrode power supply line,
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wherein the electrode power supply line and the second electrode layer are coupled to
each other at the via hole through the sub-conductive layer, and the unit sub-conductive layers on

the insulating layer are separated from each other.

10. The device of claim 9, wherein a distance between a point of the unit
sub-conductive layer and a neighboring outer point is less than or equal to a maximum distance

between a point of the first electrode layer and a neighboring outer point.

11. A method of manufacturing an electroluminescence display device, comprising:

forming an insulating layer including an organic material on an electrode power supply
line;

forming a via hole on the insulating layer;

forming a sub-conductive layer on the insulating layer including the via hole; and

forming a penetration portion on the sub-conductive layer.

12. The method of claim 11, wherein forming of the sub-conductive layer is

simultaneous with forming a first electrode layer.

13.  The method of claim 11, wherein two or more via holes are formed when the via
hole is formed, and the penetration portion is formed between the via holes when the penetration

portion is formed.
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14.  The method of claim 11, wherein forming the penetration portion comprises
forming two or more penetration portions, and a distance between the penetration portions is less

than or equal to a maximum distance between two ends of the first electrode layer.

15. A method of manufacturing an electroluminescence display device, comprising:

forming an insulating layer including an organic material on an electrode power supply
line;

forming a via hole on the insulating layer;

forming a sub-conductive layer comprising a plurality of unit sub-conductive layers on

the insulating layer.
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ABSTRACT OF THE DISCLOSURE

An electroluminescence (EL) display device can include a display area with pixels (each
of which can include a first eiectrode layer and a second electrode layer on a substrate and
electroluminescence units formed between the first and second electrode layers), an electrode
power supply line supplying electrode power to the display area, one or more insulating layers
disposed on the electrode power supply line (including one or more via holes and containing an
organic material), and a sub-conductive layer formed on the insulating layer including the via
hole along the electrode power supply line. In addition, the electrode power supply line and the
second electrode layer may be coupled to each other at the via hole through the sub-conductive
layer. The sub-conductive layer on the insulating layer can include one or more penetration

portions.
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As a below named inventor, I hereby declare that:

My residence, post office address, and citizenship are as stated below next to my name.

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first
and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which

a patent is sought on the invention entitled:

ELECTROLUMINESCENCE DISPLAY DEVICE AND METHOD OF MANUFACTURING
THE SAME

The specification of which:

(check M is attached hereto
one) [Iwas filed on
as Application Serial No.
and was amended on
(if applicable)

ACKNOWLEDGMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR

I hereby state that I have reviewed and understand the contents of the above-identified specification,
including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information, which is material to patentability as defined in 37,

Code of Federal Regulations, § 1.56."

37, Code of Federal Regulations, § 1.56

(a) "A patent by its very nature is affected with a public interest. The public interest is best setved, and the most
effective patent examination occurs when, at the time an application is being examined, the Office is aware of
and evaluates the teachings of all information material to patentability. Each individual associated with the filing
and prosecution of a patent application has a duty of candor and good faith toward the Patent and Trademark
Office, which includes a duty to disclose to the Office all information known to that individual to be material to
patentability as defined in this section. The duty to disclose information exists with respect to each pending

claim until the claim is canceled or withdrawn from consideration, or the application becomes abandoned.

(b) Under this section, information is material to patentability when it is not cumulative to information already of
record or being made of record in the application, and (1) it establishes , by itself or in combination with other
information, a prima facie case of unpatentability; or (2) it refutes, or is inconsistent with, a position the applicant
takes in: (i) opposing an argument of unpatentability relied on by the Office, or (ii) asserting an argument of

atentability. _
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PRIORITY CLAIMS

Foreign and Provisional Applications

I hereby claim foreign priority benefits under Title 35, United States Code § 119(a)-(d) or (f) or §
365(b) of any foreign application(s) for patent or inventor’s certificate, or § 365 (a) of any PCT
international application which designated at least one country other than the United States of
America, listed below and have also identified below, by checking the box, any foreign application
for patent or inventor’s certificate, or of any PCT international application having a filing date before
that of the application on which priority is claimed. I hereby also claim the benefit under Title 35,

United States Code § 119(e) of any United States provisional application(s) listed below.
Prior Application Country or Filing Date Priority Not Certified Copy
Number(s) Provisional MM/DD/YYYY) Claimed Attached?
Yes - No
10-2004-0038735 Korea 05/29/2004 ] ] ]

[[] Additional foreign, PCT and/or provisional application numbers are listed on a supplemental priority sheet
attached hereto.

U.S. and PCT Applications

I hereby claim the benefit under Title 35, United States Code § 120 of any United States
application(s), or § 365(c) of any PCT international application designating the United States of
America, listed below and, insofar as the subject matter of each of the claims of this application is
not disclosed in the prior United States or PCT International application in the manner provided by
the first paragraph of Title 35, United States Code § 112, I acknowledge the duty to disclose
information which is material to patentability as defined in Title 37, Code of the Federal Regulations
§ 1.56 which became available between the filing date of the prior application and the national or
PCT international filing date of this application.

U.S. Parent Application PCT Parent Parent Filing Date Parent Patent
Number Number MM/DD/YYYY) Number
(if applicable)

[[] Additional U.S. and/or PCT international application numbers are listed on a supplemental priority sheet

attached hereto.
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DECLARATION

I hereby declare that all statements made herein of my own knowledge are true and that all statements
made on information and belief are believed to be true; and further that these statements were made with
the knowledge that willful false statements and the like so made are punishable by fine or imprisonment,
or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements
may jeopardize the validity of the application or any patent issued thereon.
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Inventor’s Signature Date
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Residence 405-902 Shinyoungtong Hyundai Apt., 870 Banwol-ri, Tacan-eup, Hwaseong-si, Gyeonggi-do,
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Citizenship, Republic of Korea
Post Office Address Same as above
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Priority under 35 U.S.C. § 119 is hereby claimed to the following priority

document(s), filed in a foreign country within twelve (12) months prior to the filing of the
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B {Electrolumimescence display device and

method for manufacturing the same}
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FE d=Zdo] FAdE BH Bepd#, Fg=vl t2F#o] A (plasma display panel
device), ¥ BF ®A] F X (vacuum fluorescent display device), AA HE dx=FEeo] F
A (field emission display device), F71/#7] AA TF tyx=Fdo] &=
(electro-luminescent display device) %ol i1, HIALFE dixFeo] FXde A &

o] &AX](liquid crystal display device)7} Qtt. I FAAME, §7] AA T3 AxE=

m]m

HepolEo e HEe] g X Fagjles ALFE 2x=2AM, AdY 2 188 FAFo] 7t

1z

ol

ka1, A @Fo] ettt Zdel A4S v U= WHE gaEdo] aApeld.,
71 AA 2 d=Fdo] &A= #7718 U 53 F5S It Fd8 AA%

& (hole)o]l AAFSI] 7] (exiton)E FAstaL, FAAE A7IAZFEH Y =] 2=

ol#g #7] A TF daEEol 2AY {71 AA EFHEE VW Aol HSHeE &

A7 AAGE ] oA7]AE FAdEta Wo] AT, 2F 5&d Bu ¥

o] 7]
Foz noh 4B FEaedok 1, ol Al £IF% f7] LFF A

I HAAE 47 wF
oldl= AR} =% 3F(ETL, electron transport layer)e] BixE & Q31 FF3 {7 &35 At
oldl= ¥ 43 (HIL, hole transport layer)o] wixE < glony, w3 I35 AT +=F
% Atolell AF FYS(HIL, hole injection layer)o] ¥iX8 = g, 33 Ax F435
Alolell M} FUZ(EIL, electron injction layer)o] ¥lx= X% 9t}
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B (7000 FHIFH, B HEpHE BERE T 2T 4 glo]l, d2EdHo] 992

<65> tz=Fdo] 9%(200)& FASE 771 dA TF d2=Feo] 29 ?H" =19 A
[-1&5 g2 A3 = 225 23t Ag3o. 7|8, odE 9 g2 A9 7]B(110) el
Si0, o= ¥HZ(120)0] AV, WHE(12009 ¥ Aol whEs F44=(130)0] A
Hed, BEA 8435(130)2 vjgd dEF v 2R dYEFeE 428 F Ao
SR A 2] EAEA = @Fgtoy, viEA 43 (130)2 ME EE P+ THE 52

FEHE 22 2 =g 499, Mg d9ez FHAEY. wEA 4313002 F7] =

<66> REA 24513009 I R Ad F90 dieHe AAd= AlelE HM=(150)°]

2 FAE= Aol v oo dAEE AL ofHT. WIEA E43F (13003 AlolE

=(150) 72 BdAdE FE3s7] Aste], d& &, Sh=rt 23 3 7144 FH(PECD) <

Tl Si0E TFAEE AClE HEAF(140)0] vr=H EA4F(130)F AlolE HF(150) Alojd
Nt

<67> AllE AF(150)2] AFol= F3ZHF(interlayer, 160)°] A FH =4, &L Si0s,
SiNx 59 B2 dF FAHAY & olFF9 a2 F4H4E 7= Aok, F35(160)9

AR E Ax/=dQ0 A2(170)0] EAEG. AA/=dH1Q AZ(170)L F3IHE(160)F AlolE
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2T (140l BEHE SHEL T3t WEA 84T 22 99 2 =8 9% 4%
H71Hoz AEHT},
/=] AF(170)9 FRAlE vt oo FAFZ (Aol 5 H/EE P
3

A£EE BE H/EE FaIgAUg. B F

|m
=

=, 180)°] A Fo], 3§ 2] viet
Alefle] w2 HAZF(180)2 BCB(benzocyclobutene) = otAH(acryl) 53 T2 F7188& X

=
i, el mEkdE Si02, SiNk 53 2 FUIEE FAEHEE FU1E 5 XY £ U

AAF(180)9 I Aol Al 1 AFF(210)0] ¥iAdH =], A 1 AFF9 ddL HA
S(180)° FAHA HohE(181)& T8t 72 =&l A=5170)% SIS, A 1 AFS
(210)2 otefjdll A H = uvier Zol, Wi AFFHA A¢, AF-LD-ZA|=T0) T 79

Fo2 FA4E £ 1, "YW EFFA B, 110 59 FF dFo=2 FAHHY, 5§ Al,
AINd, MgAg 53 #2 Az wASE THIgts FH=E 7HE 5 dE 5, g H9yd
£ 9 F AT

7] AA EFR(230)= ARA} B 28 fUIHeE #AAE £ ded, AEA &
7198 A8 H9 & F<JS(HIL: Hole Injection Layer), & 443 (HTL: Hole Transport
Layer), 7] 233 (EML: Emission Layer), AA} %% (ETL: Electron Transport Layer),

} =0=(EIL: Electron Injection Layer) S°] & & E3lo] FxE AHAZE=Ho] FAdH
Qe A% 715 /7] AEE FE T2 Z A old(CuPc: copper phthalocyanine), N,N-tj(

Uzetgl-1-4)-N,N'-t]j# d-wl x| d (N,N'-Di(naphthalene-1-y1)-N,N'-diphenyl-benzidine:
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£ H8% + Ao},

-

3t A8

H Z3 o

(EML)o.2 THlg F+xE

o

F71 EFS

ul
=

<71>

2 ZF 9 A (Polyfluorene) Al &

iz
=

=i
=

PPV(Poly-Phenylenevinylene) 7

o

B

e

%

=(400) 9]

ir

T

R

o2 A 2

Bl

f7) AA EFR(230)9)

<72>

]
_z_o

ITO, Mg-Ag 53 #<&

o] wa} Al/Ca,

o =
R

Mr=g2A Z1E=douy, o

5 (400)&
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Z—:o

& o=z, A 2 2

=%(210)

Z

A

7] f1gtqd A 1

i

HaEeo] JH(200] 7+F
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=
=

glo] g %(200)2] <

=
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2 gsinw, o
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Ho
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(200) S 7t=22e uix=z AAF(180) 3t vixd A2 A=Z(170, = 2b FZ)3 A7 H

T3, faZge] 9E(200) AF= FA/FE 7% IZF (500, 600)7F vl A =4,
olg F2/FH F& IZH(500, 600)= T FH(700)2] & /FH TF5 ©RH520, 620)9
=

o FA TF J2F(600)E daEHol FH(200)0 23 ANEE AVVE

=
T2 7E IFERI B 5 A3, 8 7F JEF600)= v2EEHol FH(200)9] wlolE

ot

NEE A7MEE dolE T HAZR B 4 Qon, o5 A meA 9% 10U 06

TE, & 1o =AIR npep go], gaFdo] 9H(20009 5 W Hojk dRE,

N

daEdo] 99(200)0) = LS st A5 A 5 @A U10)0] wAH=H, AF

A TF FJ(A100E &2 (7002 H5 A

ol

3 2AH420)¢ A7 Her AFdT.

e

E2ak E 19 A [-12 me A9 B oagel QANde] Be f7] AA 3% O
Zdlo] X9 EFFQ HE GHEE TAST. X 2394, tiAZgo] F49(200) 259

A5 A 5 FA410) FRole sy o] de HAF(180)0] I FAHH An

E 2b YA & 2folls & 230 EAlE B 2o dAdAde] wE /7] A4 @G g
Zdo] FAE A GAE ZAEE dHEF BAIHO Ao, WA, T 2bo] =AIE uie}
o], A= ALY FF TFA410)L ¥ EWAX2E F9 Ax/=8e AZF170)3 FAl #EA

g 5 An. A= dd TF SU0)e] 49 F, A5 149 FF FAU10)Y FRAA=
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23 F, £ 2co] EAE wel Zol, 33 WY TF AAUI0)Te] A7H 252 AT
Mol (182)8 WABT. A3 A IF AUAS HolE(182) L, AF WAHE Hx d3o

2A49 A 1 AFF5(210, = 2 FX)F 22/=8H< AF5A703Y] AVAH A5 & HE Hlo}f
Z(181)2 #AH FAo o]Fo)A F£& U},

Hlob&(182) BA F, & 2ed Z=AIE uvie} o], A5 Hd TF 214100739 "7 H
2%5¢ AF Hohe(182)S EFF, AAF 1809 U™ FelE Bz =1dFUID) AL

2Fe] FAHE Al 2 AFFA00)H AF HY FF 2R1410) o) HINH £2FL 9

i

Atolol JAEE BEXR EHF(411)E T3t o] Fofxit}.

A2 AY FTF FAU10)F BE =AZ(411) AFo]E H]o}lE(182)L A9 g v x o
Aol dAF(180)0] A MABLEHA, o] Alolo] AAF(180)°] /HAHA &E A5 24
g 7 de, IS AL FF AJAUA10) T He](peeling)E WAE & Y. EF, Hx =

ZFdo] 92000 FAHAE s FF5(220, = 2f F=F), /71 A

N

T]
A FR(230) 5 FAH FAAM LAY F e, =2Y AT 2 FF FAUI0 &3

e
BN
H
2l
ol
B
o

< dx=Fdo]l 49(200) Al 1 AFF(210)9] Holx Y7} TS 5

o
-
z

o
4>
i
32,
i)
I

, BE EAZFA1) 4L Al 1 A2F(210) AT A0 o] Fo
F 4 o], dE Eo] & I W& {7 HA LF d=Fo] FX|7F Al, AINd, MgAg T
3 ZE AEEE Xt NS S FHIEtE AW E3Ed A, Ex 243511 IT0
S e 53 E2HF L/EE AINd 53 22 1SS s 7ERE JAY o= A

A1 ASF(2100E FAstE EF 2 vloh& (181, 182)F X T HAF(180) <W Aol Hd
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e, A7IM HHez FAE HobE(182)2 =¥ & A

FE412)0] 78 F=

B E wobE(182)S oul@th. o] w, 29 A 1 A2Z(210)L, T s+ 9

o]
AR

o

IS
AAZ(180) .2 HE] LA EE 7I27F IF o] d® DAoA d&stA wigE &+

—
L —

, RE EAZFUIDC 4" BFFE412) Alol9] AP (dp)
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Ay
ofj
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“UTILITY PATENT APPLICATION TRANSMITTAL

(Large Entity)
(Only for new nonprovisional applications under 37 CFR 1.53(b))

DLd SN 869

COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, VA 22313-1450

Transmitted herewith for filing under 35 U.S.C. 111(a) and 37 C.F.R. 1.53(b) is a new utility patent application for an
invention entitled:
| OMI

Docket No.
6161.0533.US

Total Pages in this Submission

e
N =
and invented by: o]
Won-Kyu KWAK; Kwan-Hee LEE; Seung-Yong SONG &
C -
=~
Doy ==
N =
- ==

If a CONTINUATION APPLICATION, check appropriate box and supply the requisite information:
[0 Continuation (] Divisional [J Continuation-in-part (CiP) of prior application No.:

Which is a:
QO Continuvation (] Divisional [0 Continuation-in-part (CIP) of prior application No.:

Which is a:
O Continuation ([ Divisional [J Continuation-in-part (CIP) of prior application No.:

Enclosed are:
" Application Elements

- 1. & Filing fee as calculated and transmitted as described below

2. & Specification having 21 pages and including the following;

a. Descriptive Title of the Invention

B Cross References to Related Applications (if applicable)

c

Statement Regarding Federally-sponsored Research/Development (if applicable)
Reference to Sequence Listing, a Table, or 2 Computer Program Listing Appendix
Background of the Invention

Brief Summary of the Invention

Detailed Description

(]
a
X
g. @ Brief Description of the Drawings (if filed)
® Claim(s) as Classifled Below

Abstract of the Disclosure
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Docket No.
UTILITY PATENT APPLICATION TRANSMITTAL
(Large Entity) = —
(Only for new nonprovisional applications under 37 CFR 1.53(b))

Fee Calculation and Transmittal

CLAIMS AS FILED
For #Filed #Allowed #Extra Rate Fee
Total Claims 15 -20 = 0 x $60.00 $0.00
indep. Claims 4 - 3= 1 x $200.00 $200.00
Multiple Dependent Claims (check if applicable) [J $0.00
Total # of Pages in Specification 21 ] Total # of Drawing Sheets f 10
Total # of Sheets | 31 Application Size Fee $0.00
' Basic Fee $300.00
Search Fee $500.00
- Examination Fee $200.00
OTHER FEE (specify purpose) $0.00
TOTAL FILING FEE $1,200.00
& A check in the amount of $1,200.00 to cover the filing fee is enclosed.
X The Director is hereby authorized to charge and credit Deposit Account No. 23-1951
as described below.
O Charge the amount of as filing fee.

& Credit any overpayment.

Charge any additional filing fees required under 37 C.F.R. 1.16 and 1.17.

O cCharge the issue fee setin 37 C.F.R. 1.18 at the mailing of the Notice of Allowance,
pursuant to 37 C.F.R. 1.311(b).

0O Payment by credit card. Form PTO-2038 is attached. .
WARNING: Information on this form may become public. Credit card information should not be
included on this form. Provide credit card information and authorization on PTO-2038.

o o _p [

v Signature

Hae-Chan Park
Dated: 27 May 2003 Registration No. 50,114
McGuireWoods LLP
1750 Tysons Boulevard, Suite 1800
McLean, Virginia 22102
Telephone: 703-712-5365
cc: HCP:PCF/tmf Facsimile: 703-712-5280

Customer Number: 23345
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