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(57) ABSTRACT

An organic electroluminescence display device has a plu-
rality of pixels, each of the pixels including a first portion
and a second portion. The first portion has an organic light
emitting element and is configured to display images. The
second portion is a transparent transmission area through
which an external object is visible and includes a foreign
substance collecting member. The foreign substance collect-
ing member is made of a ferromagnetic substance and is
configured to receive electric current from an external
current source through a connecting line and an electric field
application pad. When electric current is applied to the
electric field application pad, a magnetic field is applied to
the foreign substance collecting member, and foreign sub-
stance in the first portion is collected by the foreign sub-
stance collecting member in the second portion, preventing
the foreign substance from being deposited in the first
portion.
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ORGANIC ELECTROLUMINESCENCE
DISPLAY DEVICE AND MANUFACTURING
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Republic of
Korea Patent Application No. 10-2017-0184052, filed on
Dec. 29, 2017, in the Republic of Korea Intellectual Property
Office, the disclosure of which is incorporated herein in its
entirety.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to an organic elec-
troluminescence display device and, more particularly, to an
organic electroluminescence display device, which can pre-
vent a turn-on defect due to a foreign substance, and a
manufacturing method thereof.

DESCRIPTION OF THE RELATED ART

[0003] Recently, an electroluminescence device using
poly p-Phenylenevinylene (PPV), which is one of a conju-
gate polymer, had been developed, and a study on organic
materials such as the conjugate polymer with conductivity
has been actively made since then. Also, a study for applying
this organic material to a thin film transistor (TFT), a sensor,
a laser, a photoelectric element, etc. has been made, and a
study on the electroluminescence display device has been
most active among them.

[0004] As for an electroluminescence display device made
up with a phosphor group inorganic material, a driving
voltage higher than or equal to AC 200V is required, and it
1s difficult to manufacture a large light emitting element
since the light emitting element manufacturing process
includes a vacuum deposition step. In particular, the elec-
troluminescence display device made with a phosphor group
inorganic material has disadvantages in that it is difficult to
generate blue light, and the manufacturing cost is high. On
the other hand, the electroluminescence display device made
with an organic material has advantages such as a superior
light emitting efficiency, facilitation of enlargement of a
display size, simplicity of manufacturing processes, and,
especially the feasibility of generation of blue light. It is also
possible to manufacture a bendable electroluminescence
display device. Therefore, the electroluminescence display
device made with the inorganic material is widely accepted
as a new-generation display device.

[0005] In recent years, an active matrix (AM) electrolu-
minescence display device having an active driving element
for each pixel, as in the case of the liquid crystal display
device, has been widely studied as a Panel Display Device
(PDD).

[0006] However, this conventional organic electrolumi-
nescence display device has several problems as follows.
The organic electroluminescence display device is manu-
factured by depositing an organic light emitting material, a
conductive metal oxide, and an insulation material. When a
foreign substance is generated in a facility during the
deposition process and the foreign substance permeates into
the organic light emitting layer or the conductive layer, a
deposition defect occurs in the organic light emitting layer
or the conductive layer. As a result, a defective organic light
emitting layer can be formed or an anode or a cathode can
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be disconnected, which results in the corresponding area
failing to emit light when the organic electroluminescence
display device is turned on.

SUMMARY

[0007] Embodiments of the present disclosure relate to an
organic electroluminescence display device including a sub-
strate including a plurality of pixels, each of the pixels
including a first area and a second area. An organic light
emitting element is formed on the first area of each of the
pixels, the organic light emitting element including a first
electrode, a second electrode, and a portion of an organic
light emitting layer between the first electrode and the
second electrode. A foreign substance collecting member is
on the second area, the foreign substance collecting member
configured to collect foreign substance during a manufac-
turing process of the organic electroluminescence display
device.

[0008] In some example embodiments, the foreign sub-
stance collecting member is disposed under another portion
of the organic light emitting layer in the second area.
[0009] In some example embodiments, the first electrode
and the foreign substance collecting member are disposed on
a first protective layer covering a driving thin film transistor.
[0010] In some example embodiments, an area of the
foreign substance collecting member is smaller than or equal
to one third of the second area.

[0011] In some example embodiments, the first area is a
light emitting area in which the light emitting element emits
light, and the second area is a transparent transmission area
through which an external object 1s visible.

[0012] In some example embodiments, the foreign sub-
stance collecting member is arranged along an edge of at
least one side of the second area.

[0013] In some example embodiments, the first area is a
display area configured to display an image, and the second
area is a non-display area in which no image is displayed.
[0014] In some example embodiments, the foreign sub-
stance collecting member is arranged along at least one edge
of the non-display area.

[0015] In some example embodiments, red, green, and
blue subpixels with different areas are arranged in the first
area, and no subpixel is arranged in the second area.
[0016] In some example embodiments, the foreign sub-
stance collecting member is formed with a ferromagnetic
substance.

[0017] In some example embodiments, a thickness of the
foreign substance collecting member is 0.5-10 pm.

[0018] In some example embodiments, the foreign sub-
stance collecting member is formed with an oxide group
ferromagnetic substance or a nitride group ferromagnetic
substance.

[0019] In some example embodiments, the organic elec-
troluminescence display device includes an electric field
application pad configured to receive electric current from
an external current source during the manufacturing process
of the organic electroluminescence display device, and a
connecting line which connects the foreign substance col-
lecting member with the electric field application pad.
[0020] Embodiments also relate to a method of manufac-
turing an organic electroluminescence display device. A
driving thin film transistor is formed on a first area of a
substrate. A first electrode connected with the driving thin
film transistor is formed on the first area of the substrate. A
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foreign substance collecting member is formed on a second
area. At least one of an organic light emitting layer or a
second electrode on the substrate is deposited. Foreign
substance from the organic light emitting layer and the
second electrode is collected by applying a magnetic field to
the foreign substance collecting member during the depos-
iting the at least one of the organic light emitting layer and
the second electrode.

[0021] In some example embodiments, forming the for-
eign substance is collected by depositing and etching a
ferromagnetic substance in the second area of the substrate.
[0022] In some example embodiments, the foreign sub-
stance includes applying the magnetic field to the foreign
substance collecting member through an electric field appli-
cation pad, and the electric field application pad is discon-
nected or removed after a protective layer has been formed
on the second electrode.

[0023] Embodiments also relate to a pixel in an organic
electroluminescence display device including a first portion
comprising a first electrode, a second electrode, and an
organic electroluminescence material between the first elec-
trode and the second electrode, and a second portion includ-
ing a foreign substance collecting member configured to
attract unwanted particulates to prevent the unwanted par-
ticulates from accumulating in the first portion during a
manufacturing process of the organic electroluminescence
display device.

[0024] In some example embodiments, the pixel includes
a part of a connecting line that connects the foreign sub-
stance collecting member to an electric field application pad
on a non-display area of the organic electroluminescence
display device, electric current received by the foreign
substance collecting member during the manufacturing pro-
cess of the organic electroluminescence display device.
[0025] In some example embodiments, the first portion is
a light emitting portion, and the second portion is a trans-
parent transmission portion through which an external object
is visible.

[0026] In some example embodiments, the foreign sub-
stance collecting member is arranged along an edge of at
least one side of the second portion.

[0027] In some example embodiments, the first area is a
display portion configured to display an image, and the
second portion is a non-display portion in which no image
is displayed.

[0028] In some example embodiments, red, green, and
blue subpixels with different areas are arranged in the first
portion and no subpixel is arranged in the second portion.
[0029] In some example embodiments, the foreign sub-
stance collecting member is formed with a ferromagnetic
substance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The above and other features and advantages of the
present disclosure will become more apparent by describing
in detail exemplary embodiments thereof with reference to
the attached drawings in which:

[0031] FIG. 1 is a plan view of a transparent organic
electroluminescence display device according to a first
embodiment of the present disclosure.

[0032] FIG. 2 is a cross-sectional view of the transparent
organic electroluminescence display device according to the
first embodiment of the present disclosure.
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[0033] FIG. 3A and FIG. 3B illustrate turn-on defects due
to a foreign substance generated during a manufacturing
process.

[0034] FIGS. 4A-4E illustrate a method of manufacturing
the organic electroluminescence display device according to
the first embodiment of the present disclosure.

[0035] FIG. 5is a plan view illustrating a further configu-
ration of the transparent organic electroluminescence dis-
play device according to the first embodiment of the present
disclosure.

[0036] FIG. 6 is a plan view of an organic electrolumi-
nescence display device according to a second embodiment
of the present disclosure.

[0037] FIG. 7 is a cross-sectional view of an organic
electroluminescence display device according to a second
embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0038] The advantages and features of the present disclo-
sure, and a method for accomplishing these will be apparent
when referring to the embodiments which are to be
described later in detail in connection with the appended
drawings. It is to be noted that the present disclosure is not
restricted to the embodiments disclosed in the following and
can be realized in various different configurations, and the
embodiments are provided to fully disclose the present
disclosure and help a person with an ordinary skill in the art
completely understand the categories of the present disclo-
sure.

[0039] Features of various embodiments of the present
disclosure can be combined partially or as a whole and they
can be technically interconnected in various ways. Also,
respective embodiments can be practiced independently of
one another or can be practiced together.

[0040] Hereinafter, the present disclosure will be
described in detail by referring to the appended drawings.
[0041] The present disclosure provides an organic elec-
troluminescence display device which prevents a foreign
substance (e.g., unwanted particulates) from being attached
to a light emitting area of a substrate during a deposition
process for the organic electroluminescence display device
in order to prevent defects. The easiest way to prevent the
foreign substance from being generated during the deposi-
tion process is to improve a manufacturing process envi-
ronment in order to prevent the foreign substance from
permeating in advance. The deposition process such as
sputtering is performed in a vacuum chamber, and the
foreign substance can be generated due to structural char-
acteristics of the vacuum chamber, which results in defective
film formation. It is possible to reduce the foreign substance
by greatly raising a degree of vacuum in the vacuum
chamber. However, a significant cost increase will be
required in order to raise the degree of vacuum in the
vacuum chamber. In particular, although a moderate cost
increase is expected up to a certain degree of vacuum, a great
amount of money will be needed to generate a vacuum
chamber with a degree of vacuum higher than a preset
degree of vacuum. Therefore, the manufacturing cost of the
organic electroluminescence display device is increased.
[0042] The present disclosure prevents a turn-on defect
due to a foreign substance not by preventing the foreign
substance, which is generated during a manufacturing pro-
cess, from permeating inside the organic electrolumines-
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cence display device but by preventing the foreign sub-
stance, which has permeated inside the organic
electroluminescence display device, from playing any role
in a function of the organic electroluminescence display
device. As a result, a turn-on defect due to a foreign
substance can be prevented by simply changing a configu-
ration of the organic electroluminescence display device,
rather than by a separate addition or improvement of a
manufacturing facility, which prevents a cost increase for the
manufacturing facility or the manufacturing cost.

[0043] More specifically, although the present disclosure
can be effectively applied to a transparent organic electrolu-
minescence display device, the present disclosure can also
be applied to an organic electroluminescence display with
normal configuration.

[0044] FIG. 1 is a plan view of a transparent organic
electroluminescence display device according to a first
embodiment of the present disclosure. As shown in FIG. 1,
a plurality of gate lines GL and data lines DL which
respectively extend in a first direction and a second direc-
tion, which are perpendicular to each other, to define a
plurality of subpixels SP1, SP2, SP3, and a power line (not
shown in the figure) which is placed apart from the data lines
DL and applies a source voltage are arranged in the trans-
parent organic electroluminescence display device accord-
ing to the first embodiment of the present disclosure.
[0045] The subpixels SP1, SP2, SP3 in the present disclo-
sure constitute one pixel P. More specifically, the transparent
organic electroluminescence display device according to the
first embodiment of the present disclosure includes a light
emitting area EA in which respective subpixels SP1, SP2,
SP3 emit light to display an image and a transmission area
TA through which the external light is transmitted.

[0046] In a non-operating state of the transparent organic
electroluminescence display device of this configuration, the
light from an object located on the opposite side passes
through the transmission area TA, which makes the trans-
mission area transparent. On the other hand, during an
operating state, an image is displayed on the light emitting
area EA.

[0047] Also, in the transparent organic electrolumines-
cence display device according to the present disclosure, it
is possible to represent a desired image while an object or an
image located on the opposite site is projected on the display
device. For example, when the transparent organic electrolu-
minescence display device according to the present disclo-
sure is adopted as a head up display (HUD) for a vehicle or
an airplane, it is possible to display driving information of
the vehicle or flight information of the airplane on a trans-
parent window at a front portion of the vehicle or the
airplane while an external object is projected on the trans-
parent window. Therefore, a driver of the vehicle or a pilot
of the airplane can operate the vehicle or the airplane more
easily.

[0048] The light emitting area EA and the transmission
area TA can be formed in similar areas, although the present
disclosure is not restricted thereto. The area of the light
emitting area EA and the transmission area TA can vary
based on an electronic device with which the display device
is used. For example, as for a display device which is mainly
used in a bright area, the area of the light emitting area EA
can be greater than that of the transmission area TA such that
an image display function using the light emitting area EA
is enhanced. On the other hand, the area of the transmission
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area TA can be greater than that of the light emitting area EA
such that a transparent function using the transmission area
TA is enhanced for the display device which is mainly used
in dark areas.

[0049] Although not explicitly shown in FIG. 1, a switch-
ing thin film transistor, a driving thin film transistor, a
storage capacitor, a source line, and an organic light emitting
element are provided in each of the subpixels SP1, SP2, SP3
in the light emitting area EA.

[0050] A white organic light emitting element can be
provided in the subpixels SP1, SP2, SP3 of the light emitting
area EA such that white light can be emitted. In the mean-
time, red (R), green (G), and blue (B) color filters can be
provided in the subpixels SP1, SP2, SP3 of the light emitting
area EA, respectively. Then, the white light outputted from
the white organic light emitting display element can be
filtered such that a desired color is displayed.

[0051] Also, RGB organic light emitting elements, which
output red (R), green (G), and blue (B) monochromatic light,
respectively, are provided in the subpixels SP1, SP2, SP3 of
the light emitting area EA such that a corresponding color is
outputted and a desired image is represented.

[0052] And, although not shown in the figure, a white (W)
subpixel can be provided in the light emitting area EA. The
W subpixel transmits the white light, which is outputted
from the organic light emitting element, unchanged, and this
improves brightness of the organic electroluminescence
display device.

[0053] As shown in FIG. 1, the RGB subpixels SP1, SP2,
SP3 of the light emitting area EA can have different areas;
however, some or all of the RGB subpixels SP1, SP2, SP3
can be formed in the same area.

[0054] The transmission area TA is a transparent area
which is formed at one side of the subpixels SP1, SP2, SP3
and where light incident from outside is transmitted
unchanged, and an object on the side from the light is
incident is displayed on the transmission area TA as if the
transmission area is a transparent window. As described
further in the following, the organic light emitting element
is provided also in the subpixels SP1, SP2, SP3 of the
transmission area TA. However, no signal is applied to the
organic light emitting element in the transmission area TA
and, therefore, the organic light emitting element in the
corresponding area does not emit light and the light incident
from outside is transmitted unchanged.

[0055] A foreign substance collecting member 140 is
provided in the transmission area TA. The foreign substance
collecting member 140 is formed with a ferromagnetic
substance such that, when a foreign substance is generated
during a manufacturing process of the organic electrolumi-
nescence display device, the foreign substance collecting
member 140 collects the foreign substance which permeates
into the light emitting area EA, and no foreign substance
remains on various thin films in the light emitting area EA.
The foreign substance collecting member 140 is formed in
a stripe shape along at least an edge region of the transmis-
sion area TA of the pixel P, but the shape is not restricted to
the stripe one and the foreign substance collecting member
140 can be formed in various shapes.

[0056] A width of the stripe-shaped foreign substance
collecting member 140 can be set differently. Since the
foreign substance collecting member 140 collects the for-
eign substance by applying a magnetic field, the width of the
foreign substance collecting member 140 should be such
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that the magnetic field is strong enough to guide the per-
meating foreign substance during the manufacturing pro-
cess. Also, since foreign substance collecting member 140 is
formed in the transmission area TA as an opaque layer,
transmissivity of the transmission area TA is degraded by the
foreign substance collecting member 140. Therefore, the
width of the foreign substance collecting member 140
should be set such that transparency of the transmission area
TA is not degraded too much. Although the width of the
foreign substance collecting member 140 can be set between
1 um and a few tens of micrometers, it is preferred when an
area of the foreign substance collecting member 140 is
smaller than or equal to that of the area of the transmission
area TA.

[0057] Since no image is displayed on the transmission
area TA, no separate signal is applied to the transmission
area TA. Therefore, the image which is displayed transpar-
ently is not changed even when the organic light emitting
layer in the transmission area TA is defective or the anode/
cathode is disconnected due to the foreign substance settling
on the transmission area TA. As mentioned above, according
to the present disclosure, since the foreign substance is
collected in an area which is not affected by the foreign
substance, and a defect due to the foreign substance is
prevented, a manufacturing facility or a manufacturing envi-
ronment do not need to be improved. Therefore, the manu-
facturing cost can be reduced greatly.

[0058] In the following, the transparent organic electrolu-
minescence display device according to the first embodi-
ment of the present disclosure is explained in more detail by
referring to figures.

[0059] FIG. 2 is a cross-sectional view of the transparent
organic electroluminescence display device according to the
first embodiment of the present disclosure. In the actual
transparent organic electroluminescence display device, a
plurality of subpixels are arranged in an nxm matrix shape
(here, n and m are natural numbers greater than 1), However,
in the figure, a light emitting area EA and a transmission area
TA of only one subpixel are shown for the convenience of
description.

[0060] As shown in FIG. 2, a buffer layer 112 is formed on
a first substrate 110 including a light emitting area EA and
a transmission area TA, and a driving thin film transistor is
arranged on the buffer layer 112. The light emitting area EA
is an area where an image is represented by the light emitted
from the organic light emitting element while the transmis-
sion area TA is a transparent area where the external light is
transmitted unchanged and through which an object behind
the display device can be seen as if the transmission area TA
is a glass window. The substrate 110 is made of a transparent
material such as glass; however, a transparent and flexible
plastic such as polyimide can be used instead. The buffer
layer 112 can be formed with a plurality of layers consisting
of a single layer such as SiOx or SiNx, an inorganic layer,
and an organic material layer such as photoacryl.

[0061] The driving thin film transistor is formed at each of
the light emitting areas EA of the subpixels SP. The driving
thin film transistor includes a semiconductor layer 122
formed in a pixel on the buffer layer 112. A gate insulation
layer 123 is formed on a portion of the semiconductor layer
122, and a gate electrode 125 is formed on the gate insula-
tion layer 123. An interlayer insulation layer 114 is formed
over the entire area of the substrate 110 in both of the light
emitting area EA and the transmission area TA to cover the
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gate electrode 125, and a source electrode 127 and a drain
electrode 128. The drain electrode 128 touches the semi-
conductor layer 122 through a first contact hole 114a formed
in the interlayer insulation layer 114. The semiconductor
layer 122 can touch the source electrode 127 through the first
contact hole 114« formed in the interlayer insulation layer
114.

[0062] The semiconductor layer 122 can be formed of a
semiconductor oxide such as crystalline silicon or indium
gallium zine oxide (IGZO), and includes a channel layer in
the center area as well as doped layers at both sides such that
the source electrode 127 and the drain electrode 128 touch
the doped layer.

[0063] The gate electrode 125 can be formed of a metal
such as Cr, Mo, Ta, Cu, Ti, Al or Al alloy, etc., and the gate
insulation layer 123 and the interlayer insulation layer 114
can be formed in a single layer made of an inorganic
insulation material such as SiOx or SiNx or in a double-layer
inorganic layer of SiOx and SiNx. Further, the source
electrode 127 and the drain electrode 128 can be formed of
Cr, Mo, Ta, Cu, Ti, Al or Al alloy.

[0064] Although the driving thin film transistor is shown
in a specific configuration in the figures and the detailed
description, the driving thin film transistor according to the
present disclosure is not restricted to the shown configura-
tion; rather, the driving thin film transistor of all configura-
tions can be applied.

[0065] A first protective layer 116 is formed in the light
emitting area EA and the transmission area TA where the
driving thin film transistor is formed. The first protective
layer 116 can be formed of an organic material such as
photoacryl. A second contact hole 116 is formed in the first
protective laver 116.

[0066] A first electrode 130, which is electrically con-
nected with the drain electrode 128 of the driving thin film
transistor through the second contact hole 1164, is formed on
the first protective layer 116 in the light emitting area EA.
The first electrode 130 includes a single layer or a plurality
of layers which are formed of a metal such as Ca, Ba, Mg,
Al Ag, etc., or an alloy thereof, and it is connected with the
drain electrode 128 of the driving thin film transistor such
that an image signal is applied thereto from outside.
[0067] Abank layer 131 is formed on a boundary between
subpixels SP on the first electrode 130. The bank layer 131
serves as a kind of partition and it separates the respective
subpixels SP from one another to prevent light of a specific
color outputted from adjacent subpixels from being mixed
and outputted. Also, the bank layer 131 can be arranged
between the light emitting area EA and the transmission area
TA of the respective subpixels SP. Although the bank layer
131 is formed on the first electrode 130 in the figure, the
bank layer 131 can be formed on the first protective layer
116 and the first electrode 130 can be formed on the bank
layer 131.

[0068] A foreign substance collecting member 140 is
arranged on the first protective layer 116 in the transmission
area TA. The foreign substance collecting member 140 is
formed in a stripe-shaped pattern with a set width along an
outer portion of the transmission area TA of the pixel P. The
foreign substance collecting member 140 can be formed by
laminating an oxide group or a nitride group ferromagnetic
substance using sputtering. The oxide group ferromagnetic
substance can include a Co—O group substance or Fe—O
substance while the nitride group ferromagnetic substance
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can include a Co—N group substance or an Fe—N group
substance. The foreign substance collecting member 140 can
be formed in a thickness of about 0.5-10 pm and a width
between 1 um and a few micrometers.

[0069] An organic light emitting layer 132 is formed in the
light emitting area EA and the transmission area TA on the
first substrate 110. The organic light emitting layer 132 can
be an R-organic light emitting layer emitting red light, a
G-organic light emitting layer emitting green light, and a
B-organic light emitting layer emitting blue light which are
formed in the R, G, and B pixels, respectively, and it can also
be a white organic light emitting layer which is formed all
over the display device to emit white light. When the organic
light emitting layer 132 is a white organic light emitting
layer, R, G, and B color filter layers are formed on the white
organic light emitting layer 132 of the R, G, and B pixels,
respectively, and convert the white light emitted from the
white organic light emitting layer to red, green, and blue
light. The white organic light emitting layer can be formed
by mixing a plurality of organic materials, which emit RGB
monochromatic light respectively, or by laminating a plu-
rality of organic materials, which emit RGB monochromatic
light respectively, one over the other.

[0070] The organic light emitting layer can be an inorganic
light emitting material which is not an organic light emitting
material, e.g., an inorganic light emitting layer made of
quantum dots.

[0071] Besides the light emitting layers, an electron injec-
tion layer and a hole injection layer, which inject electrons
and holes into the electronic and hole, respectively, as well
as an electron transport layer and a hole transport layer,
which transport the injected electrons and holes to the
organic layers, respectively, can be formed in the organic
light emitting layer 132.

[0072] A second electrode 134 is formed on the organic
light emitting layer 132. The second electrode 134 can be
formed of a transparent material such as indium tin oxide
(ITO) or indium zinc oxide (IZO; however, the second
electrode is not restricted to these materials.

[0073] A second protective layer 118 is formed in the light
emitting area EA and the transmission area TA on the second
electrode 134. The second protective layer 118 can include
an organic layer such as photoacryl, an inorganic layer such
as Si0x or SiOx, or a plurality of organic and inorganic
layers.

[0074] When the organic light emitting layer 132 is a
white organic light emitting layer, a black matrix 164 is
provided between subpixels SP on the second protective
layer 118 and between the light emitting area EA and the
transmission area TA within the subpixels SP, and R, G, and
B color filter layers 166 are respectively provided in the light
emitting area EA on the second protective layer 118.

[0075] The black matrix 164 separates adjacent subpixels
SP and the light emitting area EA and the transmission area
TA of the subpixels SP from each other to prevent light from
being mixed from adjacent areas. An opaque metal oxide
such as black resin or CrO is commonly used as the black
matrix; however, the black matrix is not restricted to these
materials.

[0076] A third protective layer 119 can be arranged on the
color filter layer 166 in the light emitting area EA or on the
second protective layer 118 in the transmission area TA. In
the meantime, the third protective layer 119 can be formed
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in a single layer of an organic layer or a plurality of layers
such as organic/inorganic layers, or inorganic/organic/inor-
ganic layers.

[0077] An adhesive layer 162 is applied on the third
protective layer 119 and a second substrate 160 is arranged
on the adhesive layer 162 such that the second substrate 160
is attached to the display device. Any material with a strong
adhesion force and proper heat resistance and water resis-
tance properties can be used for the adhesive layer. Accord-
ing to the present disclosure, however, a thermosetting resin
such as an epoxy group compound, an acrylate group
compound or an acryl group rubber can be used. Further, a
photopolymer resin can be used as an adhesive, and, in this
case, the adhesive layer 162 is cured by irradiating the
adhesive layer with light such as an ultraviolet ray.

[0078] The adhesive layer 162 not only bonds the first
substrate 110 with the second substrate 160, but the adhesive
layer also serves as a sealant for preventing moisture from
permeating into the electroluminescence display device.
Therefore, although the member referred to as 162 in the
detailed description of the present disclosure is represented
as an adhesive agent, it is only for convenience and the
adhesive layer can also be referred to as a sealant.

[0079] The second substrate 160 can include a protective
film such as a polystyrene film (PS), polyethylene film (PE),
polyethylene naphthalate film (PEN) or polyimide film (PI),
etc. as well as glass as an encapsulation cap for sealing the
electroluminescence display device.

[0080] As mentioned above, in the transparent organic
light emitting display device according to a first embodiment
of the present disclosure, not only the organic light emitting
element including the first electrode 130, the organic light
emitting layer 132, and the second electrode 134 is formed
in the light emitting area EA, but also the color filter layer
166 is formed in the light emitting area EA. Therefore, when
a signal is applied, the organic light emitting element emits
light and the light of a specific color is transmitted through
the color filter layer 166, which results in a desired image
displayed on the light emitting area EA.

[0081] Meanwhile, not the first electrode 130 but the
organic light emitting layer 132 and the second electrode
134 are formed in the transmission area TA. As a result, no
signal is applied to the organic light emitting layer 132 in the
transmission area TA, even when a signal is applied from
outside, which results in no light emission. Furthermore,
since the color filter layer 166 is not formed in the trans-
mission area TA, the light received from outside is trans-
mitted unchanged through the transmission area TA, and the
transmission area TA makes a back side of the display device
appear transparent as a glass window.

[0082] In addition, in the transparent organic electrolumi-
nescence display device according to the first embodiment
of the present disclosure, the foreign substance collecting
member 140, which is formed of a ferromagnetic substance,
is provided in the transmission area TA such that a turn-on
defect due to foreign substances which are generated during
a manufacturing process is prevented.

[0083] FIG. 3A shows a foreign substance which is gen-
erated during a process and permeates into the light emitting
area EA during a deposition process. As shown in FIG. 3A,
when the foreign substance permeates into a thin film, the
organic light emitting layer 132 and the second electrode
134 fail to be directly deposited on the first protective layer
116; rather, they are deposited to cover the foreign sub-
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stance. Therefore, the deposition of the organic light emit-
ting layer 132 in the corresponding area becomes defective
or the second electrode 134 is disconnected. When the
second electrode is disconnected, the organic light emitting
element in the corresponding subpixel SP cannot be driven
and a turn-on defect appears as shown in FIG. 3B.

[0084] According to the present disclosure, the foreign
substance collecting member 140 collects the foreign sub-
stance which is generated during a manufacturing process of
the organic electroluminescence display device. The organic
electroluminescence display device is manufactured by
depositing a metal and an insulation material, etc. on the first
substrate 110 in the vacuum chamber, and foreign sub-
stances tend to be generated during this vacuum deposition
process. The organic electroluminescence display device is
manufactured in the vacuum chamber by a semiconductor
layer deposition process, a gate electrode/source electrode/
drain electrode deposition process, an insulation material
deposition process, a first electrode/organic light emitting
layer/second electrode deposition process, etc. and these
processes are performed in-line in the vacuum chamber.
[0085] During the deposition process in the vacuum cham-
ber, deposition materials, etc. are attached to a wall of the
vacuum chamber, and the deposition materials, which are
attached to the wall, serve as foreign substances in subse-
quent deposition processes. Especially, since the deposition
materials attached to the wall of the vacuum chamber are
mainly metallic deposition materials, a metallic foreign
substance can appear during subsequent deposition pro-
cesses.

[0086] It is possible to reduce or suppress the generation
of the foreign substances up to a certain degree when the
degree of vacuum in the vacuum chamber is greatly raised
up to an ultrahigh vacuum state. However, the foreign
substance cannot be completely suppressed since the gen-
eration of the foreign substance originates from the structure
itself of the vacuum chamber.

[0087] In the present disclosure, vacuum facilities are not
improved, but the structure of the organic electrolumines-
cence display device is modified such that the effect of the
foreign substance on the quality of the display device is
avoided by removing the foreign substance from the light
emitting area EA and collecting the foreign substance in the
transmission area TA where image is not displayed. In other
words, the foreign substance itself which is generated during
the manufacturing process is not removed, but the effect of
the foreign substance which has permeated into the display
device is avoided, which prevents a faulty display device.
[0088] In order to remove metallic foreign substances
generated within the vacuum facilities, a foreign substance
collecting member 140 is made of a ferromagnetic substance
according to the present disclosure, such that the foreign
substances generated during the manufacturing process are
collected in the foreign substance collecting member 140.
Since the foreign substance collecting member 140 is not
arranged in the light emitting area EA where the organic
light emitting layer 132 emits light but in the transmission
area TA where the organic light emitting layer 132 does not
emit light, defective light emission does not occur in the
organic electroluminescence display device even when a
thin film in the transmission area TA is defective due to the
foreign substance. Also, since the area of the foreign sub-
stance collecting member 140 is smaller than or equal to one
third of that of the transmission area TA, degradation of
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transparency of the transmission area TA due to the foreign
substance collecting member 140 and the foreign substance
collected by the foreign substance collecting member 140 is
prevented. Therefore, degradation of transparency of the
transparent organic electroluminescence display device can
be reduced or avoided.

[0089] The foreign substance collecting member 140 is
made of a ferromagnetic substance. And, when a magnetic
field is generated by applying a current to the foreign
substance collecting member 140 during the deposition
process, the metallic foreign substance which emerges from
the wall of the vacuum chamber is collected by the foreign
substance collecting member 140.

[0090] The foreign substance collecting member 140 is
formed in a patterned shape with a set width along an outer
region of the transmission area TA. Although not shown in
the figure, the foreign substance collecting member 140 can
be connected to an electric field application pad which is
formed at an outer region of first substrate 110 through a
connecting line. The outer region may be a non-display
region along at least one edge of the first substrate 110.
During the deposition process for the organic electrolumi-
nescence display device, the electric field application pad is
connected to an external current source such that the current
is applied to the foreign substance collecting member 140.
Therefore, an electric field is generated in the foreign
substance collecting member 140 which results in collection
of foreign substances.

[0091] The electric field application pad can be removed
by a scribing process and/or a grinding process for the
organic electroluminescence display device after depositing
the metal and the insulation material on the first substrate
110, or can remain floated.

[0092] FIGS. 4A-4E show the organic electrolumines-
cence display device according to the first embodiment of
the present disclosure, and a method of manufacturing the
organic electroluminescence display device according to the
first embodiment of the present disclosure will be described
by referring to the figures.

[0093] As shown in FIG. 4A, first, an inorganic material
such as SiOx or SiNx is laminated all over a first substrate
110, which is made of a material such as glass or plastic and
includes a light emitting area EA and a transmission area TA,
to form buffer layer 112. The buffer layer 112 can be formed
in a single layer or a plurality of layers. Then, a semicon-
ductor oxide or a crystalline silicon, etc. is deposited all over
the substrate 110 by using a chemical vapor deposition
(CVD) and etched to form a semiconductor layer 122 on the
buffer layer 112 in the light emitting layer EA. The crystal-
line silicon layer can be formed by directly laminating a
crystalline silicon, or by laminating an amorphous silicon
and then crystallizing the amorphous substance by using
various crystallization method such as a laser crystallization
method, etc. n+ or p+-type impurities are doped on both
sides of the crystalline silicon layer to form a doped layer.
[0094] Subsequently. an inorganic insulation material such
as SiOx or SiNx is laminated by chemical vapor deposition
(CVD) on the semiconductor layer 122, an opaque metal
with preferable conductivity such as Cr, Mo, Ta, Cu, Ti, Al
or Al alloy, etc. is laminated using a sputtering process, and
the inorganic insulation material and the metal are then
etched at the same time to form a gate insulation layer 123
and a gate electrode 125 in the light emitting area EA. It is
also possible to laminate the gate insulation layer 123 all
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over the first substrate 110 and then etch the gate insulation
layer only to form the gate electrode 125.

[0095] Then, an inorganic insulation material is deposited
all over the substrate 110 on which the gate electrode 125 is
formed by using the CVD process to form an interlayer
insulation layer 114 on the light emitting area EA and the
transmission area TA. Further, a portion of the interlayer
insulation layer 114 is etched to form a first contact hole
114a which is exposed at both sides of the semiconductor
layer 122.

[0096] After the first contact hole is formed, an opaque
metal with preferable conductivity such as Cr, Mo, Ta, Cu,
Ti, Al or Al alloy is laminated on by using a sputtering
process and then etched such that a source electrode 127 and
a drain electrode 128, which are electrically connected with
the semiconductor layer 122 through the first contact hole
114a, are formed in the light emitting area EA. As a result,
a driving thin film transistor is arranged in the light emitting
area EA on the first substrate 110.

[0097] Then, as shown in FIG. 4B, an organic insulation
material such as photoacryl is laminated all over the first
substrate 110, where the source electrode 127 and the drain
electrode 128 are arranged. to form a first protective layer
116, and a portion of the organic insulation material is etched
to form a second contact hole 116a through which a drain
electrode 128 of the driving thin film transistor is exposed.
[0098] After the second contact hole is formed, a metal
such as Ca, Ba, Mg, Al, and Ag is laminated all over the first
substrate 110 by using the sputtering process, and then
etched to form a first electrode 130, which is connected with
the drain electrode 128 of the driving thin film transistor
through the second contact hole 1164, in the light emitting
area EA. Abank layer 131 is then formed in a boundary area
of the subpixel SP or in an area between the light emitting
area EA and the light transmission area TA. In the meantime,
it is possible to form the bank layer 131 before the first
electrode 130 is formed.

[0099] Also, an oxide group ferromagnetic substance such
as a Co—O group substance or an Fe—O group substance
or a nitride group ferromagnetic substance such as a Co—N
group substance or an Fe—N group substance is deposited
on the first protective layer 116 by using a sputtering process
while applying a high alternating voltage at an Ar or N2
atmosphere and then etched such that a foreign substance
collecting member 140 with a set width is formed in the
transmission area TA. On the other hand, the method of
forming the foreign substance collecting member 140 is not
restricted to the sputtering process; rather, common deposi-
tion processes such as physical vapor deposition (PVD) or
chemical vapor deposition (CVD) can also be used.

[0100] In addition, although not shown explicitly in the
figure, a connecting line and an electric field application pad
which are connected with the foreign substance collecting
member 140 is formed along with the foreign substance
collecting member 140.

[0101] Then, as shown in FIG. 4C, the organic light
emitting material, and a transparent metal oxide such as ITO
and 170 can be deposited using the sputtering process to
form the organic light emitting layer 132 and the second
electrode 134. As mentioned above, the current is applied
from outside to the foreign substance collecting member 140
to form a magnetic field when the organic light emitting
material and the metal oxide are deposited. Therefore, the
metallic foreign substance, which emerges from the wall of
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the vacuum chamber for sputtering and is mixed with the
organic light emitting material and the metal oxide to be
deposited on the first protective layer 116 in the light
emitting area EA, is guided towards the foreign substance
collecting member 140 by the magnetic field. As a result, no
foreign substance is deposited in the light emitting area EA
while the foreign substance is deposited only around the
foreign substance collecting member 140 in the transmission
area TA.

[0102] Then, as shown in FIG. 4D, a second protective
layer 118 is formed on the organic light emitting element and
the collecting member 140.

[0103] After the second protective layer 118 has been
formed, a black matrix 164 is formed on the second pro-
tective layer 118, as shown in FIG. 4E, and an RGB color
filter layer 166 is formed between sections of the black
matrix 164 in the light emitting area EA on the second
protective layer 118.

[0104] After the black matrix 164 and the color filter layer
have been formed, a third protective layer 119 is formed by
depositing an organic material and/or an inorganic material
on the black matrix 164 and the color filter layer 166 in the
light emitting layer EA and on the second protective layer
118 in the transmission area TA, and an adhesive layer 162
is formed by applying an adhesive on the third protective
layer 119. Then, a second substrate 160 such as a glass or a
film is positioned on the adhesive layer 162, and the adhe-
sive layer 162 is cured while a pressure is applied to
complete the organic electroluminescence display device.

[0105] Although not shown in the figure, it is possible to
further treat the complete organic electroluminescence dis-
play device to separate panels from an original wafer or
grind an outer region of the panel-based display device.

[0106] As explained above, according to the present dis-
closure, the foreign substance collecting member 140 for
collecting a metallic foreign substance during manufactur-
ing process is provided on the transmission area TA where
no image according to an image signal input is displayed and
whose opposite side is transparent. Therefore, a turn-on
defect of the organic electroluminescence display device due
to an intrusion of foreign substances is prevented.

[0107] Meanwhile, although the transparent organic elec-
troluminescence display device according to the present
disclosure is restricted to a specific structure in the above,
the present disclosure is not restricted to the organic elec-
troluminescence display device of the specific structure and
can be applied to various display devices with different
structures. For example, the description above mainly deals
with a top emission type display device in which light is
outputted upward, the present disclosure can also be applied
to a bottom emission type display device where light is
outputted downward. Also, in the description above, the
organic light emitting layer emits white light and represents
an image by using separate R, G, and B color filter layers.
However, the present disclosure also can be applied to the
organic electroluminescence display device in which the
organic light emitting layer consists of organic light emitting
layers emitting monochromatic light and no separate color
filter layer is provided.

[0108] Also, although the foreign substance collecting
member 140 is formed to surround the outer region of the
transparent area TA, the present disclosure is not restricted
to this shape. On the other hand, the foreign substance
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collecting member can be formed to be arranged in one or
both sides of the transparent area TA as shown in FIG. 5.
[0109] In other words, the foreign substance collecting
member 140 can be formed in various shapes in an area,
where the foreign substance permeating into the light emit-
ting area EA when the magnetic field are collected most
effectively, e.g. an area of the transmission area TA which is
closes to the light emitting area EA, with an area which does
not exceed one third of the area of the transmission area TA.
[0110] And, although the present disclosure is described
with reference to a specific transparent organic electrolumi-
nescence display device in the above, the present disclosure
is not restricted to the transparent organic electrolumines-
cence display device and can be applied to a generic organic
electroluminescence display device which is not transparent.
[0111] FIG. 6 is a plan view illustrating a structure of an
organic electroluminescence display device according to a
second embodiment of the present disclosure. Here, descrip-
tion on the configuration similar to that of the first embodi-
ment is omitted or simplified, and the description is made
only on different configurations.

[0112] The organic electroluminescence display device
according to the embodiment is an organic electrolumines-
cence display of a generic structure which is not transparent.
As shown in FIG. 6, a plurality of gate lines GL and data
lines DL which respectively extend in a first direction and a
second direction, which are perpendicular to each other, to
define a plurality of subpixels SP1, SP2, SP3, and a power
line (not shown in the figure) which is placed apart from the
data lines DL and applies a source voltage are arranged in
the transparent organic electroluminescence display device
according to the embodiment of the present disclosure.
[0113] The subpixels SP1, SP2, SP3 constitute one pixel P,
and more specifically, the organic electroluminescence dis-
play device according to the second embodiment of the
present disclosure includes a display area DA where respec-
tive subpixels SP1, SP2, SP3 emit light to display an image
and a non-display area NA where no image is displayed.
[0114] As shown in the figure, the pixel P is formed in a
rectangular shape, and the subpixels SP1, SP2, SP3 are not
formed in the same area. The reason will be as follows.
[0115] Generally, the RGB subpixels have different color
visibility and brightness. In the meantime, among the R, G,
and B subpixels, the color visibility and brightness of the
B-subpixel having a color closest to a visible ray wavelength
band are the worst, and the color visibility and brightness of
the R-subpixel having a color close to an infrared ray are
better than that. In addition, the color visibility and bright-
ness of the G-subpixel having a color closest to an ultraviolet
ray are the best. Therefore, when the R, G, and B subpixels
are formed in the same area, the image quality of the pixel
P is degraded due to the difference in the color visibility and
brightness of the R, G, and B subpixels SP1, SP2, SP3.
[0116] In order to overcome this problem, the R, G, and B
subpixels SP1, SP2, SP3 are formed in different areas in
order to suppress the difference in the color visibility and
brightness of the R, G, and B subpixels SP1, SP2, SP3,
which prevents degradation of the image quality of the pixel
P. That is, as shown in the figure, the area of the B-subpixel
is the largest, and the area of the R-subpixel is next in terms
of size, while the area of the G-subpixel is the smallest.
[0117] Similarly, since subpixels SP1, SP2, SP3 of differ-
ent areas are arranged in the pixel P according to the
embodiment, there is an area in the pixel P where the
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subpixels SP1, SP2, SP3 are not formed, and this area is
referred to as the non-display area NA. As explained in the
following, a black matrix is formed in the non-display area
NA such that light leakage into the non-display area NA is
prevented and image quality degradation is avoided or
reduced.

[0118] A foreign substance collecting member 240 is
formed in the non-display area NA. The foreign substance
collecting member 240 is formed with a ferromagnetic
substance such that, when a foreign substance is generated
during a manufacturing process of the organic electrolumi-
nescence display device, the foreign substance collecting
member collects the foreign substance, which permeates
into the display area DA, and no foreign substance is
deposited on various thin films in the display area DA. The
foreign substance collecting member 240 is formed with a
set width in a stripe shape along an edge region of the
display area DA of the pixel P, but the shape is not restricted
to the stripe shape and the foreign substance collecting
member 240 can be formed in various shapes. The foreign
substance collecting member 240 can be connected to an
electric field application pad which is connected to a con-
necting line. The electric field application pad is configured
to apply an electric field to the foreign substance collecting
member 240 so that the foreign substance is attracted to the
foreign substance collecting member 240 in the non-display
area NA.

[0119] Since no image is displayed on the non-display area
NA, no separate signal is applied to the non-display area
NA. Therefore, the image displayed in the display area DA
is not affected even when a defective organic light emitting
element or a disconnection of an anode/cathode occurs in the
transmission area TA due to foreign substance settling in the
transmission area TA.

[0120] FIG. 7 is a cross-sectional view of an organic
electroluminescence display device according to a second
embodiment of the present disclosure and illustrates one
display area DA and one non-display area NA (where no
image is displayed).

[0121] As shownin FIG. 7, a buffer layer 212 is formed on
a first substrate 210 including a display area DA and a
non-display area NA, and a driving thin film transistor is
arranged in the display area DA on the buffer layer 212. The
driving thin film transistor can include a semiconductor
layer 222, a gate insulation layer 223 arranged on the
semiconductor layer 222, a gate electrode 225 arranged on
the gate insulation layer 223, an interlayer insulation layer
214 formed all over the substrate 210 to cover the gate
electrode 225, and a source electrode 227 and a drain
electrode 228 arranged on the interlayer insulation layer 214.
[0122] Although the driving thin film transistor is shown
in a specific configuration in the figures and the detailed
description, the driving thin film transistor according to the
present disclosure is not restricted to the shown configura-
tion; rather, the driving thin film transistor of all configura-
tion can be applied.

[0123] When the driving thin film transistor has been
formed, a first protective layer 216 is formed in the display
area DA and in the non-display area on the interlayer
insulation layer 214, and a first electrode 230, which is
electrically connected with the drain electrode 228 of the
driving thin film transistor through the second contact hole
216a, is formed on the first protective layer 216 in the
display area DA.
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[0124] A bank layer 231 is formed on a boundary between
respective subpixels SP and a boundary between the display
area DA and the non-display area NA of each subpixels SP.

[0125] Meanwhile, a foreign substance collecting member
240 is arranged on the first protective layer 216 in the
non-display area NA. The foreign substance collecting
member 240 is formed in a stripe-shaped pattern with a set
width along an outer portion of the non-display area NA of
the pixel P. The foreign substance collecting member 240
can be formed by laminating an oxide group or a nitride
group ferromagnetic substance using sputtering. The oxide
group ferromagnetic substance can include a Co—O group
substance or Fe—O substance while the nitride group fer-
romagnetic substance can include a Co—N group substance
or an Fe—N group substance.

[0126] An organic light emitting layer 232, which includes
R, G, and B-organic light emitting layers or a white organic
light emitting layer, is formed in the display area DA and the
non-display area NA on the first substrate 210.

[0127] Besides the light emitting layers, an electron injec-
tion layer and a hole injection layer, which inject electrons
and holes into the electronic and hole, respectively, as well
as an electron transport layer and a hole transport layer,
which transport the injected electrons and holes to the
organic layers, respectively, can be formed in the organic
light emitting layer 232.

[0128] A second electrode 234, which is made of ITO or
170, is formed on the organic light emitting layer 232, and
a second protective layer 218, which includes an inorganic
layer and/or an organic layer, is formed in the display area
DA and the non-display area NA on the second electrode
234.

[0129] A black matrix 264 is provided between subpixels
SP on the second protective layer 218 and in the non-display
area NA within the subpixels SP, and R, G, and B color filter
layers 266 are respectively provided in the display area DA
on the second protective layer 218.

[0130] The black matrix 164 prevents light of a different
color from being mixed between adjacent subpixels SP, and

blocks transmission of light through the non-display area
NA.

[0131] A third protective layer 219 can be arranged on the
color filter layer 266 in the display area DA or on the second
protective layer 218 in the non-display area NA. An adhe-
sive layer 252 is applied on the third protective layer 219 and
a second substrate 260 is arranged on the adhesive layer 252
such that the second substrate 260 is attached to the display
device.

[0132] As mentioned above, the organic light emitting
display device according to the second embodiment of the
present disclosure includes a display area DA, which
includes subpixels of difference areas and where an image is
displayed, and a non-display area NA which does not
include subpixels and where no image is displayed. In
addition, although the organic light emitting layer 232 and
the second electrode 234 are formed in the non-display area
NA, the first electrode 230 is not formed in the non-display
area NA. As a result, no signal is applied to the organic light
emitting layer 232 in the non-display area NA, even when a
signal is applied from outside, which results in no light
emission. Furthermore, since the black matrix 264 is formed
in the non-display area NA, light leakage through the
non-display area NA is prevented.
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[0133] In addition, in the organic electroluminescence
display device according to the second embodiment of the
present disclosure, the foreign substance collecting member
240, which is formed of a ferromagnetic substance, is
provided in the non-display area NA such that a turn-on
defect due to foreign substances which are generated during
a manufacturing process is prevented.

[0134] Although numerous details are specifically men-
tioned in the description above, these are to be construed not
as restricting the scope of the present disclosure but as an
example of preferred embodiments. Therefore, the present
disclosure should not be defined by the described embodi-
ments but by the appended claims and equivalents thereto.
[0135] While the present disclosure has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary
skill in the art that various changes in form and details may
be made therein within the scope of the appended claims.

What is claimed is:

1. An organic electroluminescence display device com-
prising:

a substrate including a plurality of pixels, each of the

pixels including a first area and a second area;

an organic light emitting element formed on the first area,

the organic light emitting element including a first
electrode, a second electrode, and a portion of an
organic light emitting layer between the first electrode
and the second electrode; and

a foreign substance collecting member on the second area,

the foreign substance collecting member configured to
collect foreign substance during a manufacturing pro-
cess of the organic electroluminescence display device.

2. The organic electroluminescence display device of
claim 1, wherein the foreign substance collecting member is
disposed under another portion of the organic light emitting
layer in the second area.

3. The organic electroluminescence display device of
claim 1, wherein the first electrode and the foreign substance
collecting member are disposed on a first protective layer
covering a driving thin film transistor.

4. The organic electroluminescence display device of
claim 1, wherein an area of the foreign substance collecting
member is smaller than or equal to one third of the second
area.

5. The organic electroluminescence display device of
claim 1, wherein the first area is a light emitting area in
which the light emitting element emits light, and the second
area is a transparent transmission area through which an
external object is visible.

6. The organic electroluminescence display device of
claim 1, wherein the foreign substance collecting member is
arranged along an edge of at least one side of the second
area.

7. The organic electroluminescence display device of
claim 1, wherein the first area is a display area configured to
display an image, and the second area is a non-display area
in which no image is displayed.

8. The organic electroluminescence display device of
claim 7, wherein the foreign substance collecting member is
arranged along at least one edge of the non-display area.

9. The organic electroluminescence display device of
claim 1, wherein red, green, and blue subpixels with differ-
ent areas are arranged in the first area, and no subpixel is
arranged in the second area.
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10. The organic electroluminescence display device of
claim 1, wherein the foreign substance collecting member is
formed with a ferromagnetic substance.

11. The organic electroluminescence display device of
claim 10, wherein a thickness of the foreign substance
collecting member is 0.5-10 pm.

12. The organic electroluminescence display device of
claim 10, wherein the foreign substance collecting member
is formed with an oxide group ferromagnetic substance or a
nitride group ferromagnetic substance.

13. The organic electroluminescence display device of
claim 1, further comprising:

an electric field application pad configured to receive

electric current from an external current source during
the manufacturing process of the organic electrolumi-
nescence display device; and

a connecting line which connects the foreign substance

collecting member with the electric field application
pad.

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

forming a driving thin film transistor on a first area of a

substrate;

forming a first electrode connected with the driving thin

film transistor, on the first area of the substrate;

forming a foreign substance collecting member on a

second area;

depositing at least one of an organic light emitting layer

or a second electrode on the substrate; and

collecting a foreign substance from the organic light

emitting layer and the second electrode by applying a
magnetic field to the foreign substance collecting mem-
ber during the depositing the at least one of the organic
light emitting layer and the second electrode.

15. The method of manufacturing an organic electrolu-
minescence display device of claim 14, wherein forming the
foreign substance collecting member includes depositing
and etching a ferromagnetic substance in the second area of
the substrate.

16. The method of manufacturing an organic electrolu-
minescence display device of claim 14, wherein collecting a
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foreign substance includes applying the magnetic field to the
foreign substance collecting member through an electric
field application pad, and wherein the electric field applica-
tion pad is disconnected or removed after a protective layer
has been formed on the second electrode.

17. A pixel in an organic electroluminescence display
device comprising:

a first portion comprising a first electrode, a second
electrode, and an organic electroluminescence material
between the first electrode and the second electrode;
and

a second portion comprising a foreign substance collect-
ing member configured to attract unwanted particulates
to prevent the unwanted particulates from accumulat-
ing in the first portion during a manufacturing process
of the organic electroluminescence display device.

18. The pixel of claim 17, further comprising a part of a
connecting line that connects the foreign substance collect-
ing member to an electric field application pad on a non-
display area of the organic electroluminescence display
device, electric current received by the foreign substance
collecting member during the manufacturing process of the
organic electroluminescence display device.

19. The pixel of claim 17, wherein the first portion is a
light emitting portion, and the second portion is a transparent
transmission portion through which an external object is
visible.

20. The pixel of claim 17, wherein the foreign substance
collecting member is arranged along an edge of at least one
side of the second portion.

21. The pixel of claim 17, wherein the first area is a
display portion configured to display an image, and the
second portion is a non-display portion in which no image
is displayed.

22. The pixel of claim 17, wherein red, green, and blue
subpixels with different areas are arranged in the first portion
and no subpixel is arranged in the second portion.

23. The pixel of claim 17, wherein the foreign substance
collecting member is formed with a ferromagnetic sub-
stance.
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