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FIG. 2
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FIG. 3
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FIG. 5
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ORGANIC LIGHT-EMITTING DIODE (OLED)
DISPLAY AND METHOD FOR
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2013-0112865, filed on Sep. 23,2013, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology generally relates to an
organic light-emitting diode (OLED) display and a method of
manufacturing the same.

[0004] 2. Description of the Related Technology

[0005] Displays are used to provide visual information,
such as images or video, to a user. These displays can be
manufactured to have various different shapes.

[0006] Organic light-emitting diode (OLED) displays are
self-emissive displays that emit light by electrically exciting
an organic compound. OLED displays are receiving attention
as next generation displays due to their favorable character-
istics such as low driving voltages, their profile, wide viewing
angles, and fast response speeds.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0007] One inventive aspect is an OLED display and a
method of manufacturing the same wherein the dead space
occupied by a sealing member is reduced.

[0008] Another aspect is an OLED display and a method of
manufacturing the same wherein the adhesive strength of the
sealing member is increased and oxidation or volatilization of
the sealing member is substantially prevented.

[0009] Another aspect is an OLED display including a first
substrate including a display area, a second substrate facing
the first substrate, a sealing member surrounding the display
area and attaching the first and second substrates to each
other, and a gold layer formed on the sealing member.
[0010] At least a portion of the sealing member may be
formed on an insulating layer. The gold layer may be formed
the insulating layer.

[0011] The width of the sealing member may be about 680
pm.

[0012] The sealing member may include glass frit.

[0013] Thegoldlayer may include at least oneofa first gold

layer formed on an inner side of the sealing member and a
second gold layer formed on an outer side of the sealing
member.

[0014] The first substrate may further include a peripheral
area surrounding the display area and an insulating layer
formed on the first substrate throughout the display area and
the peripheral area and defining at least one first through hole
in the peripheral area.

[0015] The sealing member may fill the first through hole.
[0016] The gold layer may be formed on the insulating
layer.

[0017] The display area may include a buffer layer, a gate

insulating film, and an interlayer insulating layer and the
insulating layer may include at least one of the buffer layer,
the gate insulating film, or the interlayer insulating layer.
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[0018] A metal layer may be formed on the first substrate
and define at least one second through hole.

[0019] Thefirst through hole may be formed within the area
of the second through hole.

[0020] At least a portion of the insulating layer may be
formed between the metal layer and the sealing member.
[0021] The OLED display may further include a transistor
including a gate electrode and the metal layer may be formed
of the same material as the gate electrode.

[0022] Themetal layer may be formed on the same layer as
the gate electrode.

[0023] An additional insulating layer may be further
formed between the first substrate and the insulating layer.
[0024] Another aspect is a method of manufacturing an
OLED display, including preparing a first substrate including
a display area and a peripheral area surrounding the display
area, forming a sealing member on the peripheral area of the
first substrate, forming a gold layer on the sealing member,
and attaching a second substrate to the first substrate with the
sealing member.

[0025] The gold layer may be formed on at least one of an
inner side and an outer side of the sealing member.

[0026] The preparing of the first substrate may include
forming an insulating layer on the first substrate throughout
the display area and the peripheral area and defining at least
one first through hole in the peripheral area and the sealing
member may be formed to fill the first through hole.

[0027] The gold layer may be formed on the insulating
layer.
[0028] The preparing of the first substrate may further

include forming a metal layer having at least one second
through hole in the metal layer. The first through hole may be
formed within the area of the second through hole.

[0029] Another aspect is an organic light-emitting diode
(OLED) display including first and second substrates spaced
apart and opposing each other, an insulating layer formed
over the first substrate, wherein the insulating layer defines a
first area which is surrounded by a portion of the insulating
area and wherein the insulating layer is not formed in the first
area, and a sealing member formed over the first substrate and
filling the first area, wherein the sealing member attaches the
first substrate to the second substrate.

[0030] The OLED display further includes a metal layer
formed over the first substrate and defining a second area
which is surrounded by a portion of the metal layer, wherein
the metal layer and the insulating layer are not formed in at
least a part of the second area and wherein the first area is
formed within the second area. At least one of the first or
second areas includes a plurality of sub-areas which are
spaced apart from each other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 a cross-sectional view schematically illus-
trating a portion of an OLED display according to an embodi-
ment.

[0032] FIG. 2 is a plan view schematically illustrating the
peripheral area of the OLED display of FIG. 1 according to an
embodiment.

[0033] FIG. 3 is a plan view schematically illustrating the
peripheral area of the OLED display of FIG. 1 according to
another embodiment.

[0034] FIG. 41is a cross-sectional view schematically illus-
trating a portion of an OLED display according to yet another
embodiment.
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[0035] FIG. 5 is a flowchart illustrating a method of manu-
facturing an OLED display according to an embodiment.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0036] A sealing member canbe used to assemble the upper
and lower substrates of an OLED display. The region occu-
pied by the sealing member is a dead space where no image is
displayed, and thus, it is desirable to reduce the area in which
it occupies.

[0037] The adhesive strength between a sealing member
and a substrate is related to the overall contact area. In the
standard OLED display, the sealing member occupies a large
area due to the adhesive strength that is required to maintain
the integrity of the two substrates as a unit.

[0038] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to like ele-
ments throughout. In this regard, the present embodiments
may have different forms and should not be construed as
being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are merely described below, by refer-
ring to the figures, to explain aspects of the described tech-
nology. Sizes of elements in the drawings may be exaggerated
for convenience of explanation. In other words, since the sizes
and thicknesses of components in the drawings may be exag-
gerated for convenience of explanation, the following
embodiments are not limited thereto.

[0039] Inthe following examples, the x-axis, the y-axis and
the z-axis are not limited to three axes of the rectangular
coordinate system and may be interpreted in a broader sense.
For example, the x-axis, the y-axis, and the z-axis may be
perpendicular to one another or may represent different direc-
tions that are not perpendicular to one another.

[0040] It will be understood that although the terms “first”,
“second”, etc. may be used herein to describe various com-
ponents, these components should not be limited by these
terms. These components are only used to distinguish one
component from another.

[0041] Terms used herein are used to describe one or more
embodiments of the described technology and are not
intended to limit the scope of the described technology. As
used herein, the singular forms “a,” “an” and “the” are
intended to include the plural forms as well, unless the con-
text clearly indicates otherwise. It will be further understood
that the terms “comprises” and/or “comprising” used herein
specify the presence of stated features or components, but do
not preclude the presence or addition of one or more other
features or components.

[0042] It will be understood that when a layer, region, or
component is referred to as being “formed on,” another layer,
region, or component, it can be directly or indirectly formed
on the other layer, region, or component. That is, for,
example, intervening layers, regions, or components may
also be present.

[0043] As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed items.
Expressions such as “at least one of,” when preceding a list of
elements, modify the entire list of elements and do not modify
the individual elements of the list.

[0044] FIG. 1 a cross-sectional view schematically illus-
trating a part of an organic light-emitting diode (OLED)
display according to an embodiment. As shown in FIG. 1, the
OLED display includes a first substrate 10 including a display

Mar. 26, 2015

area DA and a peripheral area PA, a second substrate 400
facing the first substrate 10, and a sealing member 500 attach-
ing the first substrate 10 to the second substrate 400.

[0045] The first substrate 10 is divided into the display area
DA and the peripheral area PA surrounding the display area
DA. The first substrate 10 may be formed of a transparent
glass material including silicon dioxide (Si0,). The material
of the first substrate 10 is not limited thereto and may be a
transparent plastic material. The first substrate 10 may be a
flexible substrate. In these cases, the flexible substrate may be
formed of a polymer material such as a flexible plastic film
that has low specific gravity which is light-weight compared
to a glass substrate, is not breakable, and is bendable.

[0046] A buffer layer 11 is further disposed on the first
substrate 10. The buffer layer 11 may be formed of an inor-
ganic material, such as silicon oxide (SiO,), silicon nitride
(SiN,), silicon oxynitride (SiION), aluminum oxide (AlO), or
aluminum oxynitride (AION), or an organic material, such as
acryl or polyimide, or may be formed by alternately stacking
an organic material and an inorganic material. The buffer
layer 11 blocks oxygen and moisture and prevents diffusion
of moisture or impurities from the first substrate 10 to the
pixels of the OLED display. The buffer layer 11 also has an
effect on heat transfer speed during crystallization of silicon
so that a semiconductor can be satisfactorily crystallized.

[0047] The second substrate 400 faces the first substrate 10
and may be formed of any one of various materials, such as a
glass material, a metal material, or a plastic material. The first
and second substrates 10 and 400 may be attached to each
other with the sealing member 500.

[0048] Furthermore, the display area DA includes a tran-
sistor TR that is a driving thin-film transistor (TFT), a capaci-
tor Cst, and an OLED. The transistor TR is disposed on the
buffer layer 11. In the current embodiment, the TFT is a
bottom gate type TFT, but according to other embodiments,
the TFT is a top gate type TFT.

[0049] An active layer 212 is disposed on the buffer layer
11. According to some embodiments, the active layer 212 is
formed of polysilicon which is formed by crystallizing amor-
phous silicon.

[0050] Theamorphous silicon may be crystallized by using
any one of various methods, such as a rapid thermal annealing
(RTA) method, a solid phase crystallization (SPC) method, an
excimer laser annealing (ELLA) method, a metal induced crys-
tallization (MIC) method, a metal induced lateral crystalliza-
tion (MILC) method, or a sequential lateral solidification
(SLS) method. According to some embodiments, a method
that does not require a high temperature heating process is
used to crystallize the amorphous silicon.

[0051] Forexample, during crystallization using a low tem-
perature polysilicon (LTPS) process, the active layer 212 may
be activated by irradiating a laser beam for a short period of
time so as to prevent the first substrate 10 from being exposed
to a high temperature of about 300° C. or greater. Conse-
quently, the entire process may be performed at a temperature
less than about 300° C. Accordingly, the transistor TR may be
formed on a substrate formed of a polymer material.

[0052] The active layer 212 includes a source region 2125
and a drain region 212q formed by doping N- or P-type
impurity ions. A channel region 212¢ in which impurities are
not doped is disposed between the source and drain regions
212b and 212a.
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[0053] A gate insulating film 13 is disposed on the active
layer 212. The gate insulating film 13 may have a single layer
structure formed of Si0,, or a double layer structure formed
of Si0, and SiN,.

[0054] A gate electrode 214 is disposed in a predetermined
region on the gate insulating film 13. The gate electrode 214
is connected to a gate line (not shown) for applying a transis-
tor on/off signal. The gate electrode 214 may be formed of a
single or multiple conductive layers.

[0055] A drain electrode 216a and a source electrode 2165
are respectively connected to the drain and source regions
212a and 2126 of the active layer 212 and are disposed over
the gate electrode 214 with an interlayer insulating layer 15
interposed therebetween. The interlayer insulating layer 15
may be formed of an electrically insulating material, such as
Si0, or SiNy, or an electrically insulating organic material.
[0056] A pixel-defining film (or pixel defining layer) 18 is
disposed on the interlayer insulating layer 15 to cover the
drain and source electrodes 216a and 216b. Also, a pixel
electrode 114 formed of the same transparent conductive
material as the gate electrode 214 may be disposed on the
bufferlayer 11 and the gate insulating film 13. The resistances
of the drain and source electrodes 216a and 2165 may be
lower than resistance of the gate electrode 214.

[0057] The pixel electrode 114 may be formed by deposit-
ing a metal having a low work function, such as lithium (L),
calcium (Ca), lithium fluoride (LiF)/Ca, LiF/aluminum (Al),
Al, magnesium (Mg), or a compound thereof on the gate
insulating film 13, and then forming an auxiliary electrode
formed of a transparent electrode forming material, such as
indium tin oxide (ITO), indium zinc oxide (1ZO), ZnO, or
indium oxide (In;0;), thereon. However, the pixel electrode
114 is not limited thereto, and may be a reflective electrode.
[0058] An intermediate layer 119 is formed on the pixel
electrode 14 by etching a part of the pixel-defining film 18.
The intermediate layer 119 includes at least an organic light-
emitting layer in order to emit visible light.

[0059] A counter electrode (or opposite electrode) 20 that is
a common electrode is disposed on the intermediate layer
119. Voltages having different polarities are applied to the
intermediate layer 119 so that the intermediate layer 119
emits a light.

[0060] An organic emission layer of the intermediate layer
119 may be formed of a low molecular organic material or a
high molecular organic material.

[0061] When the organic emission layer of the intermediate
layer 119 is formed of a low molecular organic material, the
intermediate layer 119 may have a single or complex struc-
ture including a hole injection layer (HIL), a hole transport
layer (HTL), an electron transport layer (ETL), and an elec-
tron injection layer (EIL), in addition to the organic emission
layer.

[0062] Examples of an organic material usable in the inter-
mediate layer 119 include copper phthalocyanine (CuPC), N,
N'-di(naphthalene-1-yI)-N, N'-diphenyl-benzidine (NPB),
and tris-8-hydroxyquinoline aluminum (Alq;). The low
molecular organic material may be formed via a vacuum
deposition method using masks.

[0063] When the organic emission layer of the intermediate
layer 119 is formed of a high molecular organic material, the
intermediate layer 119 may include an HTL and the organic
emission layer. Here, the HTL may be formed of poly(3.4-
ethylenedioxythiophene (PEDOT), and the organic emission
layer may be formed of a poly-phenylenevinylene (PPV)-
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based or polyfluorene-based high molecular organic material.
The high molecular organic material may be formed via a
screen printing method or an inkjet printing method. How-
ever, the intermediate layer 119 is not limited thereto.
[0064] Like the pixel electrode 114, the counter electrode
20 may be a transparent electrode or a reflective electrode. In
the case that the counter electrode 20 is a transparent elec-
trode, the counter electrode 20 may be formed by depositing
ametal having a low work function, such as Li, Ca, LiF/Ca,
LiF/Al, Al, Mg, or a compound thereof, on the intermediate
layer 119, and then forming an auxiliary electrode formed of
a transparent electrode forming material, such as ITO, 1ZO,
7n0, or In203, thereon.

[0065] In the case that the counter electrode 20 is a reflec-
tive electrode, the counter electrode 20 may be formed by
depositing Li, Ca, LiF/Ca, LiF/Al, Al, Mg, or a compound
thereof.

[0066] The shape of the pixel electrode 114 may corre-
spond to the opening shape of each sub-pixel. The counter
electrode 20 may be formed by depositing a transparent elec-
trode or areflective electrode throughout the display area DA.
Alternatively, the counter electrode 20 may not be formed
throughout the display area DA but may be patterned in any
shape. Here, the positions of the pixel electrode 114 and the
counter electrode 20 may be switched.

[0067] In the OLED display according to the current
embodiment, the pixel electrode 114 is used as an anode and
the counter electrode 20 is used as a cathode, or vice versa.
[0068] The buffer layer 11, the gate insulating film 13, and
the interlayer insulating layer 15 may be referred to as an
insulating layer IL. The insulating layer IL may be disposed
throughout the display area DA and the peripheral area PA of
the first substrate 10 as shown in FIG. 1. Also, the insulating
layer IL. may include at least one first through hole THI1 in the
peripheral area PA.

[0069] The sealing member 500 attaches the first and sec-
ond substrates 10 and 400 to each other and fills the first
through hole TH1. The sealing member 500 may include
glass frit.

[0070] In order for the sealing member 500 to have a suf-
ficient adhesive strength for attaching the first and second
substrates 10 and 400 to each other, the sealing member must
have a sufficient contact area with each of the first and second
substrates 10 and 400. However, as the width 500 A occupied
by the sealing member 500 increases, the area of the periph-
eral area PA, that is a dead space, also increases. Thus, in
order to reduce the dead space, the width 500 A, i.e., the area
occupied by the sealing member 500 may be reduced.
[0071] The OLED display according to the current embodi-
ment further includes a gold (Au) layer 600 contacting the
sealing member 500 so as to reduce the dead space. Accord-
ing to some embodiments, the gold layer 600 includes a first
gold layer 610 formed on the inner side of the sealing member
500 and a second gold layer 620 formed on the outer side of
the sealing member 500. The first and second gold layers 610
and 620 are showninF1G. 1, but the structure of the gold layer
600 is not limited thereto. In other words, the gold layer 600
may only include either the first gold layer 610 or the second
gold layer 620. The gold layer 600 may be disposed on the
same layer as a portion of the sealing member 500 formed on
the first substrate 10. For example, the edge of the sealing
member 500 may be disposed on the insulating layer I, and
the gold layer 600 may contact the sealing member 500 on the
insulating layer IL.
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[0072] Since the gold layer 600 has high ductility, the gold
layer 600 has excellent adhesion with the sealing member 500
formed of glass fit. For example, during a laser process, the
volume of the gold layer 600 is increased to contact the
sealing member 500 while filling the space between the gold
layer 600 and the sealing member 500. Also, since gold is not
naturally oxidized and the gold layer 60 blocks the sealing
member 500 from being exposed to the external environment,
the sealing member 500 is prevent from oxidizing or volatiz-
ing. As such, by including the gold layer 600, the area of
sealing member 500 may be reduced, and thus, a dead space
may also be reduced. For example, width of the sealing mem-
ber 500 may be equal to or less than about 680 um.

[0073] Furthermore, the insulating layer IL. may include the
at least one first through hole TH1. Accordingly, the area of
the sealing member 500 on a plane (XY plane) parallel to the
first substrate 10 may be decreased while the contact area
between the sealing member 500 and the layers formed on the
first substrate 10, i.e. the insulating layer IL, may be
increased. Accordingly, the area occupied by the sealing
member 500, i.e., the width thereof, may be reduced, reduc-
ing dead space while maintaining or reinforcing the adhesive
force between the sealing member 500 and the first substrate
10.

[0074] Additionally, as shown in FIG. 1, the OLED display
may include a metal layer 700 having at least one second
through hole HT2 and disposed between the first substrate 10
and the insulating layer IL. As described above, the display
area DA includes a TFT including the gate electrode 214. The
metal layer 700 may be formed of the same material as the
gate electrode 214 of the TFT. Further, the metal layer 700
may be disposed on the same layer as the gate electrode 214.
For example, the metal layer 700 may extend from the gate
electrode 214.

[0075] InFIG. 1, the metal layer 700 is disposed on the gate
insulating film 13 like the gate electrode 214. Alternatively,
the metal layer 700 may be formed of the same material and
on the same layer as the drain or source electrodes 216a or
216b of the TFT. For convenience of description, it is assumed
that the metal layer 700 is formed of the same material and on
the same layer as the gate electrode 214.

[0076] The sealing member 500 may be hardened by irra-
diating an ultraviolet (UV) light or a laser beam to attach the
first and second substrates 10 and 400 to each other. The UV
light or the laser beam may be irradiated on the sealing mem-
ber 500 through the second substrate 400, and at this time, the
irradiating efficiency of the UV light or the laser beam may be
increased by reflecting the UV light or the laser beam that
reached the sealing member 500 off of the metal layer 700
below the sealing member 500 so that the light can be trans-
mitted again to the sealing member 500.

[0077] The area of the sealing member 500 contacting the
second substrate 400 may be easily observed through the
second substrate 400 which is formed of a transparent mate-
rial, but the area of the sealing member 500 contacting the first
substrate 10 cannot be observed since the metal layer 700 is
not transparent. Thus, the sealing member 500 includes at
least one second through hole TH2 so that the sealing member
500 can be seen through the second through hole TH2 of the
metal layer 700. Accordingly, the area of the sealing member
500 contacting the first substrate 10 can be observed through
the second through hole TH2. As such, the areas of the sealing
member 500 contacting each of the first and second substrates
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10 and 400 can be measured against a predetermined value to
ensure sufficient contact area for sealing strength.

[0078] The inner surface 700a of each second through hole
TH2 is covered by the insulating layer IT and does not contact
the sealing member 500. In FIG. 1, the metal layer 700 is
covered by the interlayer insulating layer 15, and thus, the
inner surface 700a of the second through hole TH2 of the
metal layer 700 does not contact the sealing member 500.

[0079] Thefirst through hole TH1 may be formed inside the
second through hole TH2. For example, while forming the
first through hole TH1 in the insulating layer IL, each of the
buffer layer 11, the gate insulating film 13, and the interlayer
insulating layer 15 may be simultaneously etched to form the
at least one first through hole TH1. After the inner surface
700a of the second through hole TH2 is exposed by the first
through hole TH1, the metal layer 700 additionally etched to
form the second through hole TH2, increasing the area
thereof. Accordingly, the inner surface 700a of the second
through hole TH2 may be covered by the insulating layer 1L,
and not contact the sealing member 500.

[0080] FIG. 2 is a plan view schematically illustrating the
peripheral area PA of the OLED display of FIG. 1 according
to an embodiment. FIG. 2 illustrates the sealing member 500
and the gold layer 600 contacting the sealing member 500,
wherein the first through hole TH1 is shown in a solid line and
the second through hole TH2 is shown in a broken line.

[0081] As shown in FIG. 2, the insulating layer IL of the
OLED display according to the current embodiment includes
the first through hole TH1. Here, one or more first through
holes TH1 may form a group to form a set of first through
holes. The first through holes TH1 in the first through hole set
may overlap a corresponding second through hole TH2. In
other words, the first through hole set may be disposed inside
the corresponding second through hole TH2. In FIG. 2, for
example, four first through holes TH1 overlap the second
through hole TH2.

[0082] The distance between the first through holes THI
may be about 2.5 um or greater. When the distance between
first through holes TH1 is less than about 2.5 pum, the insulat-
ing layer IL between adjacent first through holes TH1 may be
broken to connect the adjacent through holes TH1. In this
case, the contact area between the sealing member 500 and
the insulating layer IL may be reduced. Here, the distance
between the first through holes THI is not the distance
between the centers of the first through holes TH1, but refers
to the thickness of the insulating layer IL. between the adja-
cent first through holes TH1.

[0083] FIG. 3 is a plan view schematically illustrating the
peripheral area PA of the OLED display of FIG. 1, according
to another embodiment. As shown in FIG. 3, the metal layer
700 may include a plurality of second through holes TH2 in
the width direction of the sealing member 500. As described
above, the contact area between the sealing member 500 and
the first substrate 10 may be measured if the sealing member
500 is observable through the second through holes TH2 of
the metal layer 700 from the first substrate 10.

[0084] Each of the first through holes TH1 may be disposed
in a corresponding second through hole TH2. By extending
the first through hole TH1 to the buffer layer 11 immediately
above the first substrate 10 through the second through hole
TH2, the sealing member 500 directly contacts the first sub-
strate 10, thereby improving the adhesive force between the
sealing member and the first substrate 10.
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[0085] Meanwhile, as described above, the inner surface
700a of the second through hole TH2 is covered by the insu-
lating layer 1L, and thus does not contact the sealing member
500. Accordingly, as shown in FIGS. 2 and 3, the area of the
first through hole TH1 may be smaller than the area of the
corresponding second through hole TH2.

[0086] In FIG. 1, the insulating layer IL is illustrated as
including the buffer layer 11, the gate insulating film 13, and
the interlayer insulating layer 15, however, the structure of the
insulating layer IL is not limited thereto. Another insulating
layer in the display area DA may extend up to the peripheral
area PA to become included in the insulating layer IL, and in
this case, the other insulating layer includes at least one first
through hole TH1 in the peripheral area PA.

[0087] FIG. 4isa cross-sectional view schematically illus-
trating a part of an OLED display according to another
embodiment. As shown in FIG. 4, the insulating layer IL only
includes the gate insulating film 13 and the interlayer insu-
lating layer 15, and the buffer layer 11 does not include a
through hole. In this case, the buffer layer 11 is an additional
insulating layer disposed between the first substrate 10 and
the insulating layer IL.

[0088] As such, the insulating layer IL. may be an extended
portion of at least one of the buffer layer 11, the gate insulat-
ing film 13, or the interlayer insulating layer 15 which is
extended into the peripheral area PA.

[0089] Certain embodiments of the OLED display accord-
ing to the described technology have been described above,
however, the described technology is not limited thereto. In
other words, the scope of the described technology also
includes a method of manufacturing an OLED display.
[0090] FIG. 5 is a flowchart illustrating a method of manu-
facturing an OLED display according to an embodiment.
First, in step S510, a first substrate 10 including a display area
DA and a peripheral area PA surrounding the display area DA
is prepared. While preparing the substrate 10, the insulating
layer IL disposed throughout the display area DA and the
peripheral area PA of the first substrate 10 and including at
least one first through hole TH1 may be formed.

[0091] Forexample, the buffer layer 11, the gate insulating
layer 13, and the interlayer insulating layer 15 may be formed
throughout the display area DA and the peripheral area PA,
and the OLED, the transistor TR, and the capacitor Cst may
be formed in the display area DA.

[0092] Next, the at least one first through hole TH1 pen-
etrating through the buffer layer 11, the gate insulating film
13, and the interlayer insulating layer 15 may be formed in the
peripheral area PA. In this case, the insulating layer 1L
includes the buffer layer 11, the gate insulating film 13, and
the interlayer insulating layer 15. Of course, the insulating
layer IL may include at least one of the buffer layer 11, the
gateinsulating film 13, or the interlayer insulating layer 15, or
as illustrated in FIG. 4, may not include the buffer layer 11.
[0093] When the gate electrode 214 is formed while form-
ing the TFT, the metal layer 700 disposed in the peripheral
area PA of the first substrate 10 and including the at least one
second through hole TH2 may also be formed. The second
through hole TH2 may be formed to include at least one first
through hole TH1 corresponding to the second through hole
TH2.

[0094] Then, in step S520, the sealing member 500 and the
gold layer 600 may be disposed on the first substrate 10. The
sealing member 500 is formed in the peripheral area PA
surrounding the display area DA and may be formed by filing
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the first and second through holes TH1 and TH2. In addition,
at least one of the first gold layer 610 contacting the sealing
member 500 on the inner side of the sealing member 500 and
the second gold layer 620 contacting the sealing member 500
on the outer side of the sealing member 500 may be formed.
[0095] Next, in step S530, the first and second substrates 10
and 400 may be attached to each with the sealing member
500. When the first and second substrates 10 and 400 are
substantially aligned with each other and an UV light or a
laser beam 1is irradiated on the second substrate 400, the
sealing member 500 between the first and second substrates
10 and 400 is hardened. While the sealing member 500 is
hardened, the gold layer 600 is also hardened and adhered to
the sealing member 500. When the UV light or the laser beam
is irradiated on the sealing member 500, the metal layer 700
overlapping the sealing member 500 on the first substrate 10
reflects the laser beam. Accordingly, the sealing member 500
is hardened by the laser beam irradiated from a top of the
second substrate 400 and hardened by the laser beam
reflected from the metal layer 700. Thus, the sealing member
500 may be strongly hardened. Moreover, since the gold layer
600 has high ductility, the gold layer 600 may further strongly
adhered to the sealing member 500 when irradiated with the
laser beam. Thus, the gold layer 600 blocks the sealing mem-
ber 500 from the external environment, thereby preventing
the sealing member 500 from oxidizing,

[0096] As described above, according to at least one
embodiment, the dead space of an OLED display may be
reduced. Also, two substrates of the OLED display may be
attached to each other with only a small amount of sealing
member. Also, oxidation or volatilization of the sealing mem-
ber may be substantially prevented.

[0097] While one or more embodiments of the described
technology have been described with reference to the figures,
it will be understood by those of ordinary skill in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the present
invention as defined by the following claims.

What is claimed is:

1. An organic light-emitting diode (OLED) display, com-
prising:

a first substrate comprising a display area;

asecond substrate facing the first substrate; a sealing mem-

ber surrounding the display area and attaches the first
substrate to the second substrate; and

a gold layer formed on the sealing member.

2. The OLED display of claim 1, further comprising an
insulating layer formed over the first substrate, wherein at
least a portion of the sealing member is formed on the insu-
lating layer and wherein the gold layer is formed on the
insulating layer.

3. The OLED display of claim 1, wherein the width of the
sealing member is about 680 pm.

4. The OLED display of claim 1, wherein the sealing mem-
ber comprises glass frit.

5. The OLED display of claim 1, wherein the gold layer
comprises at least one of a first gold layer formed on an inner
side of the sealing member or a second gold layer formed on
an outer side of the sealing member.

6. The OLED display of claim 1, wherein the first substrate
further comprises a peripheral area surrounding the display
area andan insulating layer formed over the first substrate and
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throughout the display area and the peripheral area, wherein
the insulating layer defines at least one first through hole in
the peripheral area.

7. The OLED display of claim 6, wherein the sealing mem-
ber fills the first through hole.

8. The OLED display of claim 6, further comprising a
buffer layer, a gate insulating film, and an interlayer insulat-
ing layer each formed over the first substrate, wherein the
insulating layer comprises at least one of the buffer layer, the
gate insulating film, or the interlayer insulating layer.

9. The OLED display of claim 6, further comprising a
metal layer formed over the first substrate and defining at least
one second through hole in the peripheral area.

10. The OLED display of claim 9, wherein the first through
hole, is formed within the area of the second through hole.

11. The OLED display of claim 10, wherein the sealing
member fills each of the first and second through holes.

12. The OLED display of claim 9, wherein at least a portion
of the insulating layer is formed between the metal layer and
the sealing member.

13. The OLED display of claim 9, further comprising a
transistor formed in the display area and comprising a gate
electrode, wherein the metal layer is formed of the same
material as the gate electrode.

14. The OLED display of claim 13, wherein the metal layer
is formed on the same layer as the gate electrode.

15. The OLED display of claim 6, further comprising an
additional insulating layer formed between the first substrate
and the insulating layer.
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16. A method of manufacturing an organic light-emitting
diode (OLED) display, comprising:
preparing a first substrate including a display area and a
peripheral area surrounding the display area; forming a
sealing member in the peripheral area of the first sub-
strate;

forming a gold layer on the sealing member; and

attaching a second substrate to the first substrate with the
sealing member.

17. The method of claim 16, wherein the gold layer is
formed on at least one of an inner side or an outer side of the
sealing member.

18. The method of claim 16, further comprising:

forming an insulating layer over the first substrate through-
out the display area and the peripheral area; and

forming at least one first through hole in the insulating
layer in the peripheral area,

wherein the forming of the sealing member comprises
filling the sealing member in the first through hole.

19. The method of claim 18, wherein the gold layer is
formed over the insulating layer.

20. The method of claim 18, further comprising:
forming a metal layer over the first substrate; and

forming at least one second through hole in the metal layer
in the peripheral area.

* ok %k
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