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(7) ABSTRACT

An organic light emitting diode display includes a first sub-
strate, an organic light emitting element, a sealant, and a
second substrate. The first substrate includes a first groove
disposed in a display area of the organic light emitting diode
display and a second groove disposed outside the display
area. The organic light emitting element is at least partially
disposed in the first groove. The sealant is at least partially
disposed in the second groove. The second substrate is dis-
posed on the first substrate. The organic light emitting ele-
ment is sealed between the first substrate and the second
substrate via at least the sealant.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2013-0085306, filed on
Jul. 19, 2013, which is incorporated by reference for all
purposes as if set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments relate to display technol-
ogy, and, more particularly, to organic light emitting diode
displays.

[0004] 2. Discussion

[0005] Organic light emitting diode displays are a type of
self-emissive display that can generate light without an inde-
pendent light source, as opposed to liquid crystal displays. In
this manner, organic light emitting diode displays may be
more thin and lighter than conventional non-self-emissive
displays. Further, organic light emitting diode displays may
consume relatively lower amounts of power, produce rela-
tively higher amounts of luminance, and respond more
quickly to changing images. Conventional organic light emit-
ting diode displays typically include a first substrate, an
organic light emitting diode (OLED) disposed on the first
substrate, a second substrate opposite the first substrate with
the OLED disposed therebetween. In this manner, a sealant,
such as a frit, may be utilized to couple (e.g., cohere and seal)
the first substrate and the second substrate together to, for
example, protect the OLED from external contaminants. It is
noted, however, that an overall thickness of an organic light
emitting diode display may be increased due to the thickness
of the OLED and/or the sealant.

[0006] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the inventive concept, and, therefore, it may contain informa-
tion that does not form the prior art that is already known in
this country to a person of ordinary skill in the art.

SUMMARY

[0007] Exemplary embodiments provide an organic light
emitting diode display that is thinner than conventional
organic light emitting diode displays.

[0008] Additional aspects will be set forth in the detailed
description which follows and, in part, will be apparent from
the disclosure, or may be learned by practice of the inventive
concept.

[0009] According to exemplary embodiments, an organic
light emitting diode display, includes: a first substrate includ-
ing a first groove disposed ina display area of the organic light
emitting diode display and a second groove disposed outside
of the display area; an organic light emitting element at least
partially disposed in the first groove; a sealant at least par-
tially disposed in the second groove; and a second substrate
disposed on the first substrate. The organic light emitting
element is sealed between the first substrate and the second
substrate via at least the sealant.

[0010] According to exemplary embodiments, a display
device, includes: a first substrate including a first groove
disposed in a display area and a second groove disposed
outside of the display area; a light emitting element at least
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partially disposed in the first groove; a sealant at least par-
tially disposed in the second groove; and a second substrate
disposed on the first substrate. The sealant couples the first
substrate and the second substrate together to seal the light
emitting element between the first substrate and the second
substrate.

[0011] The foregoing general description and the following
detailed description are exemplary and explanatory and are
intended to provide further explanation of the claimed subject
matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are included to
provide a further understanding of the inventive concept and
are incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the inventive concept,
and together with the description serve to explain principles
of the inventive concept.

[0013] FIG. 1is a schematic plan view of an organic light
emitting diode display, according to exemplary embodi-
ments.

[0014] FIG. 2 is a cross-sectional view of the organic light
emitting diode display of FIG. 1 taken along sectional line
1111, according to exemplary embodiments.

[0015] FIG. 3 is a cross-sectional view of an organic light
emitting diode display, according to exemplary embodi-
ments.

[0016] FIG. 4 is a cross-sectional view of an organic light
emitting diode display, according to exemplary embodi-
ments.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0017] In the following description, for the purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exemplary
embodiments may be practiced without these specific details
or with one or more equivalent arrangements. In other
instances, well-known structures and devices are shown in
block diagram form in order to avoid unnecessarily obscuring
various exemplary embodiments.

[0018] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0019] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred to
as being “directly on,” “directly connected to,” or “directly
coupled to” another element or layer, there are no intervening
elements or layers present. For the purposes of this disclosure,
“atleastone of X, Y, and 7 and ““at least one selected from the
group consisting of X, Y, and Z” may be construed as X only,
Y only, Z only, orany combination of two or more of X, Y, and
7, such as, for instance, XYZ, XYY, YZ, and ZZ. Like num-
bers refer to like elements throughout. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0020] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
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layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms.
These terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element, com-
ponent, region, layer, and/or section discussed below could be
termed a second element, component, region, layer, and/or
section without departing from the teachings of the present
disclosure.

[0021] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper.” and the like, may be used herein
for descriptive purposes, and, thereby, to describe one ele-
ment or feature’s relationship to another element(s) or feature
(s) as illustrated in the drawings. Spatially relative terms are
intended to encompass different orientations of an apparatus
in use, operation, and/or manufacture in addition to the ori-
entation depicted in the drawings. For example, if the appa-
ratus in the drawings is turned over, elements described as
“below” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, the
exemplary term “below” can encompass both an orientation
of above and below. Furthermore, the apparatus may be oth-
erwise oriented (e.g., rotated 90 degrees or at other orienta-
tions), and, as such, the spatially relative descriptors used
herein interpreted accordingly.

[0022] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises,” comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of stated
features, integers, steps, operations, elements, components,
and/or groups thereof, but do not preclude the presence or
addition of one or more other features, integers, steps, opera-
tions, elements, components, and/or groups thereof.

[0023] Various exemplary embodiments are described
herein with reference to sectional illustrations that are sche-
matic illustrations of idealized exemplary embodiments and/
or intermediate structures. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, exemplary embodiments disclosed herein should not be
construed as limited to the particular illustrated shapes of
regions, but are to include deviations in shapes that result
from, for instance, manufacturing. For example, an implanted
region illustrated as a rectangle will, typically, have rounded
or curved features and/or a gradient of implant concentration
at its edges rather than a binary change from implanted to
non-implanted region. Likewise, a buried region formed by
implantation may result in some implantation in the region
between the buried region and the surface through which the
implantation takes place. Thus, the regions illustrated in the
drawings are schematic in nature and their shapes are not
intended to illustrate the actual shape of a region of a device
and are not intended to be limiting.

[0024] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this disclosure is a part. Terms, such as those defined in
commonly used dictionaries, should be interpreted as having
ameaning that is consistent with their meaning in the context
of the relevant art and will not be interpreted in an idealized or
overly formal sense, unless expressly so defined herein.
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[0025] FIG. 1 is a schematic plan view of an organic light
emitting diode display, according to exemplary embodi-
ments. FIG. 2 is a cross-sectional view of the organic light
emitting diode display of FIG. 1 taken along sectional line
-1

[0026] As shown in FIGS. 1 and 2, the organic light emit-
ting diode display(or display) 1000 may include a display
area DA to display an image, and a non-display area NDA that
may at least partially surround the display area DA. To this
end, the display 1000 may include a first substrate 100, an
organic light emitting element 200, a sealant 300, a getter 400,
and a second substrate 500. Although specific reference will
be made to this particular implementation, it is also contem-
plated that display 1000 may embody many forms and
include multiple and/or alternative components.

[0027] According to exemplary embodiments, the first sub-
strate 100 and the second substrate 500 may be formed of any
suitable insulating substrate material, such as, for example,
glass, quartz, ceramic, metal, plastic, and/or the like. It is
noted that when the first substrate 100 and the second sub-
strate 500 are made of plastic, the display 1000 may be a
flexible, stretchable, and/or rollable display. When, for
instance, the first substrate 100 and the second substrate 500
are made of glass, a portion of a first surface 101 of the first
substrate 100 corresponding to the non-display area NDA
may be brought into contact with a corresponding portion of
a second surface 501 of the second substrate 500. It is noted
that the portions of the first surface 101 of the first substrate
100 and the second surface of the second substrate 500 that
are brought into contact with one another may be optically
polished to function as optical surfaces.

[0028] In exemplary embodiments, the first substrate 100
may include a first groove 110, a second groove 120, and a
third groove 130. The first groove 110 may be a recess in the
first substrate 100 that is formed in correspondence with the
display area DA. In this manner, the organic light emitting
element 200 may be disposed in the first groove 110. The
second groove 120 may form another recess in the first sub-
strate 100. The second groove may be formed in the non-
display area NDA. It is noted that the second groove 120 may
surround the first groove 110. To this end, the sealant 300 may
be disposed in the second groove 120. The third groove 130
may be yet another recess in the first substrate 100 that is
formed in the non-display area NDA between the first groove
110 and the second groove 120. That is, the third groove 130
may be disposed between the first groove 110 and the second
groove 120, and, thereby, may surround the first groove 110.
The getter 400 may be disposed in the third groove 130.

[0029] As previously mentioned, the organic light emitting
element 200 may be disposed in the first groove 110, which
may be formed in the display area DA of the organic light
emitting diode display 1000. The organic light emitting ele-
ment 200 may be configured to emit light to facilitate the
display of images via display 1000. Although not illustrated,
the organic light emitting element 200 may include an organic
emission layer disposed between a first (e.g., lower) electrode
and a second (e.g., upper) electrode. One of the first and
second electrodes may be an anode electrode, which may
function as a hole injection electrode. The other of the first
and second electrodes may be a cathode electrode, which may
function as an electron injection electrode. At least one of the
first and second electrodes may be formed of a light transmis-
sive material to enable light emitted from the organic emis-
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sion layer to propagate through the at least one of the first and
second electrodes toward an observer (not shown).

[0030] According to exemplary embodiments, the organic
emission layer may be configured to emit light of at least one
color, such as, for example, red, green, blue, white, and the
like. When the organic emission layer is configured to emit
white light, one or more color filters (not shown) may be
disposed in the path of emitted light to change (or otherwise
affect) the wavelength(s) of light perceived by the observer. In
other words, the organic light emitting element 200 may
display an image by emitting light of one or more colors. It is
noted that a thickness of the organic light emitting element
200 may be adjusted so that an upper surface of the organic
light emitting element 200 may be coplanar with or disposed
below the first surface 101 of the first substrate 100. That is,
the organic light emitting element 200 may be sized to enable
the organic light emitting element 200 to be completely dis-
posed in the first groove 110.

[0031] Although not illustrated, a circuit unit may be dis-
posed between the organic light emitting element 200 and the
first substrate 100. A corresponding circuit unit may be pro-
vided in each of the display area DA and non-display area
NDA. In this manner, wires including one or more scan lines,
data lines, driving power lines, common power lines, and/or
the like may be connected between the corresponding circuit
units. A pixel circuit (not shown) including two or more
switching units (e.g., thin film transistors (TFT)) connected to
one or more of the wires may be utilized to control the emis-
sion of light via the organic light emitting elements 200. It is
noted that the pixel circuit may also include one or more
capacitors and/or any other suitable component. Any suitable
circuit structure may be utilized in association with the cor-
responding circuit units and the pixel circuits.

[0032] According to exemplary embodiments, the sealant
300 may include a frit, which is a high temperature melting
adhesive using glass powder as a main material. It is noted
that the sealant 300 may be cured to enable or enhance its
effectiveness. As previously mentioned, the sealant 300 may
be disposed in the second groove 120 formed in the first
substrate 100 in the non-display area NDA. To this end, the
second groove 120 may surround the organic light emitting
element 200, and, thereby, the first groove 110 in which the
organic light emitting element 200 may be disposed. In this
manner, the sealant 300 may be disposed between the first
substrate 100 and the second substrate 500 in the second
groove 120, and, thereby, configured couple the first substrate
100 to the second substrate 200. As such, the sealant 300 may
seal (e.g., hermitically seal) the organic light emitting ele-
ment 200 in a region between the first substrate 100 and the
second substrate 500. In exemplary embodiments, the sealant
300 may contain lead oxide (PbO), boron trioxide (B,O,),
silicon dioxide (SiO,), and/or the like. Further, the sealant
300 may contain a resin, such as, for example, an epoxy. As
seenin FIG. 2, aheight ofa top surface of the sealant 300 may
be coplanar (or substantially coplanar) with the first surface
101 of the first substrate 100.

[0033] The getter 400 may be disposed between the organic
light emitting element 200 and the sealant 300 to surround the
organic light emitting element 200. As seen in FIG. 2, the
getter 400 may be disposed in the third groove 130 formed in
the first substrate 100 in the non-display area NDA. In this
manner, a top surface of the getter 400 may be coplanar (or
substantially coplanar) with the first surface 101 of the first
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substrate 100. As such, the getter 400 may be disposed
between the first substrate 100 and the second substrate 500 in
the third groove 130.

[0034] In exemplary embodiments, the getter 400 may
react with moisture and/or oxygen existing between the first
substrate 100 and the second substrate 500 to remove the
moisture and/or oxygen. As such, the getter 400 may be
utilized to prevent (or otherwise reduce) damage to the
organic light emitting element 200 that may otherwise be
caused by the moisture and/or oxygen. The getter 400 may
contain any suitable material, such as, for example, at least
one of barium (Ba), calcium (Ca), magnesium (Mg), titanium
(Ti), vanadium (V), zirconium (Zr), niobium (Nb), molybde-
num (Mo), tantalum (Ta), thorium (Th), cerium (Ce), alumi-
num (Al), nickel (Ni), etc.

[0035] According to exemplary embodiments, each of the
first substrate 100 and the second substrate 500 is made of
glass, and the first surface 101 of the first substrate 100 is
coupled to the second surface 501 of the second substrate 500
as a result of a strong bond formed between the first surface
101 of the first substrate 100 (which may be optically polished
in the non-display area NDA) that is brought into contact with
the second surface 501 of the second substrate 500 (which
may also be optically polished in the non-display area NDA).
The strong bond formed between the second surface 501 of
the second substrate 500 and the first surface 101 of the first
substrate 100 in the non-display area NDA may be achieved
via a covalent bond acting between first molecules associated
with the first surface 101 of the first substrate 100 and second
molecules associated with the second surface 501 of the sec-
ond substrate 500, each of which may be optically polished as
an optical surface. That is, intermolecular forces acting
between the first molecules associated with the first surface
101 and the second molecules associated with the second
surface 501 may cause, at least in part, a strong covalent bond
between the optically polished surfaces 101 and 501.

[0036] In exemplary embodiments, silica (Si,0,) may be
utilized to form each of the first substrate 100 and the second
substrate 500. Itis noted that silica in each of the first substrate
100 and the second substrate 500 may be covalently bonded
to silica in the other of the first substrate 100 and the second
substrate 500 based on an induced dipole in each of the first
molecules associated with the first substrate 100 and the
second molecules associated with the second substrate 300,
In this manner, dipole-dipole forces acting between the first
molecules and the second molecules form strong covalent
bonds between the first molecules of the first substrate 100
and the second molecules of the second substrate 500.

[0037] According to exemplary embodiments, since each
of the first surface 101 of the first substrate 100 and the second
surface 501 of the second substrate 500 may be optically
polished, the first surface 101 of the first substrate 100 and the
second surface 501 of the second substrate 500 may be
brought in closer contact with each other due to van der Waals
forces acting between the first surface 101 and the second
surface 501. In other words, by optically polishing the first
surface 101 and the second surface 501, dispersive adhesion
between the first substrate 100 and the second substrate 500
may occur. This dispersive adhesion, in turn, enables a larger
number of the first modules and the second molecules at the
interface between the first surface 101 and the second surface
501 to be covalently bonded. As such, the first surface 101 of
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the first substrate 100 and the second surface 501 of the
second substrate 500 may be more strongly bonded to one
another.

[0038] According to exemplary embodiments, since the
display 1000 may include the organic light emitting element
200, the sealant 300, and the getter 400 respectively disposed
in the first groove 110, the second groove 120, and the third
groove 130, the display 1000 may be manufactured thinner
than conventional display devices. Further, the first substrate
100 and the second substrate 500 may be coupled to each
other by the sealant 300, and the first surface 101 of the first
substrate 100 and the second surface 501 of the second sub-
strate 500 may be covalently bonded to one another in the
non-display area NDA.. As such, deformation in the frames of
the first substrate 100 and the second substrate 500 in the
non-display area NDA may be prevented or at least reduced.
In other words, due to the configuration of the display 1000,
the first substrate 100 and/or the second substrate 500 may not
be deformed, which may prevent stresses from building in the
display 1000. This, in turn, may prevent (or at least lessen) the
potential for damage that may otherwise occur upon external
impact to the display 1000.

[0039] Further, according to exemplary embodiments, the
first substrate 100 and the second substrate 500 may be
strongly bonded to one another via covalent bonds formed in
the non-display area NDA, as well as coupled to one another
via the sealant 300. As such, external moisture, debris, etc.,
may be prevented from permeating into the display 1000, and,
thereby, prevented from damaging or degrading the organic
light emitting element 200. To this end, while the second
surface 501 and the first surface 101 are strongly bonded to
each other to form an outer boundary, the first substrate 100
and the second substrate 500 may also be sealed together via
the sealant 300 to form an internal boundary. In this manner,
the getter 400 may be disposed within the internal boundary
provided by the sealant 300 to provide yet another form of
internal boundary. As such, external moisture may be pre-
vented from reaching the organic light emitting element 200
to prevent damage and/or degradation thereof. This may
improve the life-span of the organic light emitting element
200 due to the various moisture-blocking boundaries pro-
vided by the first substrate 100, the second substrate 500, the
sealant 300, and the getter 400.

[0040] FIG. 3 is a cross-sectional view of an organic light
emitting diode display, according to exemplary embodi-
ments. It is noted that the organic light emitting diode display
(or display) 1002 of FIG. 3 is substantially similar to the
organic light emitting diode display 1000 of FIG. 1. To avoid
obscuring exemplary embodiment described herein, prima-
rily differences are provided below.

[0041] As shown in FIG. 3, portions of the second surface
501 of the second substrate 500 associated with the non-
display area NDA may be spaced apart from the first surface
101 of the first substrate 100 by a determined distance. In this
manner, the height of the top surfaces of the sealant 300 and
the getter 400 may each be taller than the first surface 101 of
the first substrate 100 (or extend further towards the second
surface 501 than the first surface 101). As such, the organic
light emitting element 200, the sealant 300, and the getter 400
may be respectively disposed in the first groove 110, the
second groove 120, and the third groove 130, but may each
respective extend therefrom. Even still, because the organic
light emitting element 200, the sealant 300, and the getter 400
are at least partially recessed in the first groove 110, the
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second groove 120, and the third groove 130, the thickness of
the display 1002 may still be thinner than conventional dis-
play devices.

[0042] Further, according to exemplary embodiments,
since the top surfaces of the sealant 300 and the getter 400
may be higher than that of the first surface 101 of the first
substrate 100, the first surface 101 of the first substrate 100
and the second surface 501 of the second substrate 500 may
be separated by a determined distance. This determined dis-
tance may be adjusted to satisfy various manufacturing pro-
cessing conditions, while at the same time, enabling the
manufacture of a display 1002 of reduced thickness.

[0043] FIG. 4 is a cross-sectional view of an organic light
emitting diode display, according to exemplary embodi-
ments. It is noted that the organic light emitting diode display
(or display) 1004 of FIG. 4 is substantially similar to the
organic light emitting diode display 1000 of FIG. 1. To avoid
obscuring exemplary embodiment described herein, prima-
rily differences are provided below.

[0044] As seen in FIG. 4, the first groove 110, the second
groove 120, and the third groove 130 are respectively formed
in each of the first substrate 100 and the second substrate 500
of display 1004. In this manner, the organic light emitting
element 200 may be disposed in each of the first grooves 110
formed in the first substrate 100 and the second substrate 500.
In a similar fashion, the sealant 300 may be respectively
disposed in each of the second grooves 120 formed in the first
substrate 100 and the second substrate 500. To this end, the
getter 400 may be respectively disposed in each of the third
grooves 130 formed in the first substrate 100 and the second
substrate 500.

[0045] According to exemplary embodiments, since the
first groove 110, the second groove 120, and the third groove
140 may be formed in both the first substrate 100 and the
second substrate 500, each of the first grooves 110, the second
grooves 120, and the third grooves 130 may be more shallow
as compared to the first groove 110, the second groove 120,
and the third groove 130 of display 1000. In other words,
because the first grooves 110, the second grooves 120, and the
third grooves 130 in display 1004 can be more shallowly
formed than in display 1000, the structural integrity of the
first substrate 100 and the second substrate 500 may be main-
tained with respectively thinner versions of the first substrate
100 and the second substrate 500. In this manner, the aggre-
gate depth of the first grooves 110, the second grooves 120,
and the third grooves 130 in display 1004 may be substan-
tially similar to the depth of the first groove 110, the second
groove 120, and the third groove 130 formed in substrate 100
ofdisplay 1000, but the overall thickness of display 1004 may
be thinner than display 1000.

[0046] As such, because the organic light emitting element
200, the sealant 300, and the getter 400 are correspondingly
recessed in the first grooves 110, the second grooves 120, and
the third grooves 130 formed in each of the first substrate 100
and the second substrate 200, the thickness of the display
1004 may be thinner than conventional display devices, but
may also be thinner than as described in association with
display 1000 of FIG. 1, as the first substrate 100 and the
second substrate 500 may be formed thinner.

[0047] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to such
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embodiments, but rather to the broader scope of the presented
claims and various obvious modifications and equivalent
arrangements.

What is claimed is:

1. An organic light emitting diode display, comprising:

a first substrate comprising a first groove disposed in a
display area of the organic light emitting diode display
and a second groove disposed outside of the display
area;

an organic light emitting element at least partially disposed
in the first groove;

a sealant at least partially disposed in the second groove;
and

a second substrate disposed on the first substrate,

wherein the organic light emitting element is sealed
between the first substrate and second substrate via at
least the sealant.

2. The organic light emitting diode display of claim 1,

wherein:

the first substrate further comprises a third groove disposed
between the first groove and the second groove; and

the organic light emitting diode display further comprises a
getter at least partially disposed in the third groove.

3. The organic light emitting diode display of claim 2,
wherein each of the second groove and the third groove sur-
rounds the first groove.

4. The organic light emitting diode display of claim 3,
wherein each of the sealant and the getter surrounds the
organic light emitting element.

5. The organic light emitting diode display of claim 1,
wherein at least one surface of the first substrate disposed
outside the display area and at least one surface of the second
substrate disposed outside the display area contact one
another.

6. The organic light emitting diode display of claim 5,
wherein each of the first substrate and the second substrate
comprises glass.

7. The organic light emitting diode display of claim 6,
wherein the at least one surface of the first substrate and the at
least one surface of the second substrate are each optically-
polished surfaces.

8. The organic light emitting diode display of claim 1,
wherein the respective surfaces of the first substrate and the
second substrate disposed outside of the display area are
spaced apart from one another.

9. The organic light emitting diode display of claim 2,
wherein the third groove is further disposed outside of the
display area.

10. The organic light emitting diode display of claim 5,
wherein the organic light emitting element comprises:

a first surface contacting a bottom surface of the first

groove; and

a second surface opposing the first surface,

wherein the second surface is coplanar with the at least one
surface of the first substrate.
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11. The organic light emitting diode display of claim 1,
wherein the organic light emitting element is disposed com-
pletely within the first groove.

12. The organic light emitting diode display of claim 2,
wherein the second substrate comprises:

a fourth groove disposed in association with the first

groove;

a fifth groove disposed in association with the second
groove; and

a sixth groove disposed in association with the third
groove,

wherein the organic light emitting element is disposed in
each of the first and fourth grooves, the sealant is dis-
posed in each of the second and fifth grooves, and the
getter is disposed in each of the third and sixth grooves.

13. A display device, comprising:

a first substrate comprising a first groove disposed in a
display area and a second groove disposed outside of the
display area;

a light emitting element at least partially disposed in the
first groove;

a sealant at least partially disposed in the second groove;
and

a second substrate disposed on the first substrate,

wherein the sealant couples the first substrate and the sec-
ond substrate together to seal the light emitting element
between the first substrate and the second substrate.

14. The display device of claim 13, further comprising:

a getter disposed outside the display area,

wherein the first substrate further comprises a third groove
disposed between the first groove and the second groove,
the getter being at least partially disposed in the third
groove.

15. The display device of claim 14, wherein the second

groove surrounds each of the first groove and the third groove.

16. The display device of claim 15, wherein:

the getter surrounds the light emitting element; and

the sealant surrounds the getter.

17. The display device of claim 15, wherein the second
substrate comprises:

a fourth groove aligned with the first groove;

a fifth groove aligned with the second groove; and

a sixth groove aligned with the third groove,

wherein the light emitting element is disposed in each of
the first and fourth grooves, the sealant is disposed in
each of the second and fifth grooves, and the getter is
disposed in each of the third and sixth grooves.

18. The display device of claim 13, wherein the light emit-

ting element is disposed completely within the first groove.

19. The display device of claim 13, wherein at least one
surface of the first substrate and at least one surface of the
second substrate are covalently bonded.

20. The display device of claim 19, wherein the at least one
surface of the first substrate and the at least one surface of the
second substrate are optically-polished surfaces.
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