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(57) ABSTRACT

According to some example embodiments of the present
invention, a display device includes: a display panel, the
display panel being flexible and including an active region
for displaying an image, and a peripheral region outside the
active region when viewed in a plan view; a window
structure on the display panel; a printed circuit board elec-
trically connected to the display panel; a flexible circuit
board connecting the display panel to the printed circuit
board; and a cover structure adjacent to the window struc-
ture, when viewed in the plan view, wherein the cover
structure includes: a cover portion overlapped with the
flexible circuit board, when viewed in the plan view; and a
sidewall portion extending downwardly from the cover
portion, and the cover portion has a bottom surface that is
coplanar with a bottom surface of the window structure.
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FIG. 2A
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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2017-0046251, filed
on Apr. 10, 2017, in the Korean Intellectual Property Office,
the entire content of which is hereby incorporated by refer-
ence.

BACKGROUND

[0002] Some example embodiments of the present disclo-
sure relate to a display device.

[0003] A display device is configured to display various
images on its display screen and is used to provide infor-
mation to a user. Recently, a foldable or rollable display
device with a bendable or flexible display structure is being
developed. A flexible display device, unlike the flat panel
display device, may be folded or rolled, like a piece of paper.
Because the shape of the flexible display device can be
changed into various shapes or positions, the flexible display
device is used to improve portability and user convenience.
[0004] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background and therefore it may contain information
that does not constitute prior art.

SUMMARY

[0005] Some example embodiments of the present disclo-
sure relate to a display device. For example, some example
embodiments include a display device with improved dura-
bility and reduced thickness.

[0006] According to some example embodiments of the
present invention, a display device includes: a display panel,
the display panel being flexible and including an active
region for displaying an image, and a peripheral region
outside the active region when viewed in a plan view; a
window structure on the display panel; a printed circuit
board electrically connected to the display panel; a flexible
circuit board connecting the display panel to the printed
circuit board; and a cover structure adjacent to the window
structure, when viewed in the plan view, wherein the cover
structure includes: a cover portion overlapped with the
flexible circuit board, when viewed in the plan view; and a
sidewall portion extending downwardly from the cover
portion, and the cover portion has a bottom surface that is
coplanar with a bottom surface of the window structure.
[0007] According to some embodiments, a side surface of
the cover portion adjacent to the window structure is in
contact with a side surface of the window structure.
[0008] According to some embodiments, the display
device further includes a folding region configured to be
folded along a folding axis extending in a first direction,
when viewed in the plan view, and the cover structure is
adjacent to the window structure in a second direction
crossing the first direction.

[0009] According to some embodiments, the display
device further includes a supporting structure below the
display panel, wherein the supporting structure comprises a
first supporting portion overlapped with the folding region
and configured to be folded along the folding axis.

[0010] According to some embodiments, the first support-
ing portion comprises a plurality of joint portion, each of
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which has a rod shape extending in the second direction, the
plurality of joint portions being arranged in the first direction
and connected to each other.

[0011] According to some embodiments, the supporting
structure further comprises at least one second supporting
portion connected to the first supporting portion in the first
direction and having a plate shape.

[0012] According to some embodiments, the display
device further includes a supporting structure below the
display panel, wherein the supporting structure comprises a
second supporting portion having a plate shape and over-
lapping a portion the display device excepting the folding
region.

[0013] According to some embodiments, the cover struc-
ture comprises a metallic material.

[0014] According to some embodiments, the display panel
further comprises an optical structure between the window
structure and the display panel and including a polarization
layer.

[0015] According to some embodiments, the display
device further includes an input-sensing unit between the
window structure and the display panel and including a
plurality of sensing electrodes.

[0016] According to some embodiments, the printed cir-
cuit board is below display panel.

[0017] According to some embodiments, the display
device further includes a reinforcing member between the
printed circuit board and the display panel.

[0018] According to some embodiments, the reinforcing
member comprises a silicon-based material.

[0019] According to some embodiments, the display
device further includes a filler provided in an empty space
that is defined by the cover portion, the sidewall portion, and
the flexible circuit board.

[0020] According to some embodiments, the window
structure includes: a light-transmitting portion overlapped
with the active region; and a light-blocking portion over-
lapped with at least a portion of the peripheral region.
[0021] According to some example embodiments of the
present invention, a display device includes: a display panel,
the display panel being flexible and including an active
region for displaying an image, and a peripheral region
outside the active region when viewed in a plan view; a
window structure on the display panel; a printed circuit
board below the display panel; a cover structure adjacent to
at least a side of the window structure, when viewed in the
plan view, wherein a portion of a side of the peripheral
region of the display panel is bent downwardly and is
connected to the printed circuit board, the cover structure
comprises a cover portion overlapped with the bent portion
of the display panel and a sidewall portion extending down-
wardly from the cover portion, and the cover portion has a
bottom surface that is coplanar with a bottom surface of the
window structure.

[0022] According to some embodiments, the display
device further includes a folding region configured to be
folded along a folding axis extending in a first direction,
when viewed in the plan view, and the cover structure is
adjacent to at least one side of the window structure in a
second direction crossing the first direction.

[0023] According to some embodiments, the display
device further includes a reinforcing member between the
printed circuit board and the display panel.
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[0024] According to some embodiments, the display
device further includes a filler in an empty space defined by
the cover portion, the sidewall portion, and the bent portion
of the display panel.

[0025] According to some example embodiments of the
present invention, a display device includes: a display panel,
the display panel being flexible and including an active
region for displaying an image, and a peripheral region
outside the active region, when viewed in a plan view; a
window structure on the display panel; a printed circuit
board electrically connected to the display panel; a flexible
circuit board connecting the display panel to the printed
circuit board; and a cover structure adjacent the window
structure, when viewed in the plan view, wherein the cover
structure includes: a cover portion overlapped with the
flexible circuit board, when viewed in the plan view; and a
sidewall portion extending downwardly from the cover
portion, wherein a side surface of the cover portion adjacent
to the window structure is in contact with a side surface of
the window structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Aspects of one or more example embodiments will
be more clearly understood from the following brief descrip-
tion taken in conjunction with the accompanying drawings.
The accompanying drawings represent non-limiting,
example embodiments as described herein.

[0027] FIG. 1A is a perspective view illustrating a display
device according to some example embodiments.

[0028] FIG. 1B is a diagram illustrating the display device
of FIG. 1A in an in-folding state.

[0029] FIG. 1C is a diagram illustrating the display device
of FIG. 1A in an out-folding state.

[0030] FIG. 2A is an exploded perspective view illustrat-
ing the display device of FIG. 1A.

[0031] FIG. 2B is a perspective view illustrating the
display module of FIG. 2A.

[0032] FIG. 3 is a sectional view taken along the line I-I'
of FIG. 1A.
[0033] FIG. 4A is an exploded perspective view illustrat-

ing a display device according to some example embodi-
ments.

[0034] FIG. 4B is a perspective view illustrating the
display module of FIG. 4A.

[0035] FIG. 5 is a sectional view illustrating a display
device according to some example embodiments.

[0036] FIG. 6 is a sectional view illustrating a display
device according to some example embodiments.

[0037] FIG. 7 is a sectional view illustrating a display
device according to some example embodiments.

[0038] It should be noted that these figures are intended to
illustrate the general characteristics of methods, structure
and/or materials utilized in certain example embodiments
and to supplement the written description provided below.
These drawings are not, however, to scale and may not
precisely reflect the precise structural or performance char-
acteristics of any given embodiment, and should not be
interpreted as defining or limiting the range of values or
properties encompassed by example embodiments. For
example, the relative thicknesses and positioning of mol-
ecules, layers, regions and/or structural elements may be
reduced or exaggerated for clarity. The use of similar or
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identical reference numbers in the various drawings is
intended to indicate the presence of a similar or identical
element or feature.

DETAILED DESCRIPTION

[0039] Aspects of some example embodiments of the
present invention will now be described more fully with
reference to the accompanying drawings, in which example
embodiments are shown. Example embodiments of the
present invention may, however, be embodied in many
different forms and should not be construed as being limited
to the embodiments set forth herein; rather, these embodi-
ments are provided so that this disclosure will be more
thorough and more complete, and will more fully convey
aspects of example embodiments to those of ordinary skill in
the art. In the drawings, the thicknesses of layers and regions
are exaggerated for clarity. Like reference numerals in the
drawings denote like elements, and thus their description
will be omitted.

[0040] It will be understood that when an element is
referred to as being “connected” or “coupled” to another
element, it can be directed connected or coupled the other
element or intervening elements may be present. In contrast,
when an element is referred to as being “directly connected”
or “directly coupled” to another element, there are no
intervening elements present. Like numbers indicate like
elements throughout. As used herein the term “and/or”
includes any and all combinations of one or more of the
associated listed items. Other words used to describe the
relationship between elements or layers should be inter-
preted in a like fashion (e.g., “between” versus “directly

between,” “adjacent” versus “directly adjacent,” “on” versus
“directly on”).
[0041] It will be understood that, although the terms

“first”, “second”, etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections
should not be limited by these terms. These terms are only
used to distinguish one element, component, region, layer or
section from another element, component, region, layer or
section. Thus, a first element, component, region, layer or
section discussed below could be termed a second element,
component, region, layer or section without departing from
the teachings of example embodiments.

[0042] Spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper” and the like, may be
used herein for ease of description to describe one element
or feature’s relationship to another element(s) or feature(s)
as illustrated in the figures. It will be understood that the
spatially relative terms are intended to encompass different
orientations of the device in use or operation in addition to
the orientation depicted in the figures. For example, if the
device in the figures 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. The device may be otherwise oriented
(rotated 90 degrees or at other orientations) and the spatially
relative descriptors used herein interpreted accordingly.
[0043] The terminology used herein is for the purpose of
describing aspects of some example embodiments only and
is not intended to be limiting of example embodiments. As
used herein, the singular forms “a,” “an” and “the” are
intended to include the plural forms as well, unless the
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context clearly indicates otherwise. It will be further under-
stood that the terms “comprises”, “comprising”, “includes”
and/or “including,” if used herein, specify the presence of
stated features, integers, steps, operations, elements and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components and/or groups thereof.

[0044] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which example embodiments of the present invention
belong. It will be further understood that terms, such as those
defined in commonly-used dictionaries, should be inter-
preted as having a meaning 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.

[0045] FIG. 1A is a perspective view illustrating a display
device according to some example embodiments of the
present invention. FIG. 1B is a diagram illustrating the
display device of FIG. 1A in an in-folding state, and FIG. 1C
is a diagram illustrating the display device of FIG. 1A in an
out-folding state.

[0046] Referring to FIGS. 1A to 1C, a display device 1000
according to some example embodiments of the present
invention may have a rectangular shape whose long sides are
parallel to a first direction DR1 and whose short sides are
parallel to a second direction DR2, where the first and
second directions DR1 and DR2 are not parallel to each
other. However, the example embodiments are not limited
thereto, and in some embodiments, the shape of the display
device 1000 may be variously changed.

[0047] According to some example embodiments, the
display device 1000 may be a flexible display device. For
example, the display device 1000 may be folded or unfolded
along a folding axis FX extending in a specific direction. In
other words, the display device 1000 may be a foldable
display device. In some embodiments, the folding axis FX
may be parallel to the second direction DR2. The display
device 1000 may be divided into a plurality of regions,
according to its folding state. For example, the display
device 1000 may be divided into a folding region FA and at
least one non-folding region NFA, when viewed in a plan
view. The folding region FA may be a region, on which
folding stress is exerted, when the display device 1000 is
folded. The folding region FA may be overlapped with the
folding axis FX.

[0048] The display device 1000 according to some
example embodiments may also be a rollable display device
that is configured to be rolled around a rotating axis. In
certain embodiments, the display device may be provided in
various forms, if it has a flexible property.

[0049] FIG. 2A is an exploded perspective view illustrat-
ing further details of the display device of FIG. 1A, and FIG.
2B is a perspective view illustrating further details of the
display module of FIG. 2A. FIG. 3 is a sectional view taken
along the line I-I' of FIG. 1A. Referring further to FIGS. 2A,
2B, and 3, the display device 1000 may include a window
structure (or window) 100, a display module DM, and a
cover structure 500.

[0050] The window structure 100 may include a light-
transmitting portion TA, which is configured to allow an
image light, which is provided from the display module DM,
to pass therethrough, and a light-blocking portion NTA,
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which is adjacent to the light-transmitting portion TA and is
configured to prevent (or reduce) the image light from
passing therethrough. The light-blocking portion NTA may
be provided around the light-transmitting portion TA and
may have a frame shape enclosing the light-transmitting
portion TA. In some embodiments, the light-blocking por-
tion NTA may be a black matrix BM.

[0051] But example embodiments are not limited thereto,
and the window structure 100 of the display device 1000
may be configured to have only the light-transmitting por-
tion TA. For example, in certain embodiments, the light-
blocking portion NTA may be omitted. Accordingly, the
window structure 100 may be configured to allow the image
light to pass through the entire top surface thereof. In
addition, in certain embodiments, the light-blocking portion
NTA may be provided at a portion of a peripheral region of
the light-transmitting portion TA (e.g., near only one of
sides).

[0052] The window structure 100 may be formed of or
include at least one of glass, sapphire, or plastic materials.
[0053] The display module DM may be provided below
the window structure 100. The display module DM may
include a display structure (or display panel) 200, a printed
circuit board 300, and a flexible circuit board FPCB.
[0054] For convenience in illustration, FIG. 2B illustrates
an unfolded shape of the display module DM shown in
FIGS. 2A and 3.

[0055] The display structure 200 may include an active
region AA and a peripheral region NAA enclosing the active
region AA, when viewed in a plan view. The active region
AA may be overlapped with the light-transmitting portion
TA of the window structure 100, and the peripheral region
NAA may be overlapped with the light-blocking portion
NTA of the window structure 100. In some embodiments,
when viewed in a plan view, the display structure 200 may
have an area larger than that of the window structure 100.
[0056] The display structure 200 may have a flexible
property. For example, the display structure 200 may be
formed of or include polyimide.

[0057] The display structure 200 may be configured to
display an image through the active region AA. The display
structure 200 may include a plurality of pixels. In the case
where an electrical signal is applied to each of the pixels,
each of the pixels may be configured to emit light corre-
sponding to the electrical signal.

[0058] A type of the display structure 200 may be deter-
mined, depending on a type of the display structure 200
(e.g., depending on configuration of the pixels of the display
structure 200). In some embodiments, the display structure
200 may be an organic light emitting display panel. How-
ever, example embodiments are not limited to a specific type
of the display structure 200. In certain embodiments, the
display structure 200 may be one of a liquid crystal display
panel, an electrophoresis display panel, an electrowetting
display panel, or various other display panels configured to
display an image thereon. In addition, example embodi-
ments are not limited to a specific type of the display
structure 200.

[0059] In some embodiments, the display structure 200
may be configured to have a touch-sensing function. In other
words, the display structure 200 may be a display panel in
which a touch-sensing function is embedded. For example,
the display structure 200 may be configured to sense an
external touch signal provided through the active region AA.
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Although not shown, the display structure 200 may further
include a touch cell, in which sensing electrodes sensing an
external touch signal are provided, and driving interconnec-
tion lines, which are used to apply an electrical signal to the
touch cell or transmit an electrical signal generated in the
touch cell to the outside.

[0060] The touch signal may be provided in various man-
ners. For example, the touch signal may be input to the
display structure 200 through a portion of a user’s body
(e.g., a finger). However, example embodiments are not
limited to a specific way of providing a touch signal. For
example, in certain embodiments, the touch signal may be
input using one of optical, contact-sensitive, or magnetic
manners.

[0061] The display structure 200 may be configured to
sense the touch signal in various manners. A an example, the
display structure 200 may be configured to operate in one of
resistive-layer, electrostatic-capacitance, and electromag-
netic-induction manners and may be used to obtain infor-
mation on coordinates of a position at which a touch event
occurs.

[0062] In the case where the display structure 200 is not a
display panel in which a touch-sensing function is embed-
ded, the display module DM may further include a input-
sensing unit provided between the display structure 200 and
the window structure 100. The input-sensing unit may be
configured to sense an external touch signal to be provided
from the outside.

[0063] The printed circuit board 300 may be provided
below the display structure 200. However, example embodi-
ments are not limited to a specific position of the printed
circuit board 300. For example, in certain embodiments, the
printed circuit board 300 may be provided adjacent to a side
or top surface of the display structure 200. Even in this case,
the printed circuit board 300 may be such that it does not
overlap with the active region AA of the display structure
200.

[0064] In addition, example embodiments are not limited
to a specific material of the printed circuit board 300. For
example, in the present embodiment, the printed circuit
board 300 may be configured to have higher rigidity than
that of the flexible circuit board FPCB, but in certain
embodiments, the printed circuit board 300 may be config-
ured to include the same material as that of the flexible
circuit board FPCB. That is, in certain embodiments, the
printed circuit board 300 may have a flexible property.
[0065] The flexible circuit board FPCB may be provided
to electrically connect the display structure 200 and the
printed circuit board 300 to each other. For example, a
portion of the flexible circuit board FPCB may be bonded to
a portion of the peripheral region NAA of the display
structure 200, which is defined in the first direction DR1, and
an opposite portion of the flexible circuit board FPCB may
be bonded to the printed circuit board 300.

[0066] The printed circuit board 300 may be used to
provide an electrical signal to the display structure 200 and
to receive a touch signal from the display structure 200
through the flexible circuit board FPCB. According to some
embodiments, a driving chip may be provided on at lease
one of the flexible circuit board FPCB and the printed circuit
board 300.

[0067] The flexible circuit board FPCB may have a flex-
ible property. As shown in
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[0068] FIGS. 2 and 3, in the case where the printed circuit
board 300 is placed below the display structure 200, the
flexible circuit board FPCB may be bent from a side portion
of the display structure 200 toward a side portion of the
printed circuit board 300.

[0069] According to some example embodiments, the
display module DM may further include an optical structure
400 provided between the window structure 100 and the
display structure 200.

[0070] Example embodiments are not limited to a specific
kind of the optical structure 400. For example, the optical
structure 400 may include a polarization layer, and in this
case, the optical structure 400 may selectively transmit or
absorb light, which is provided from the display structure
200, depending on a polarization state of the light. In certain
embodiments, the optical structure 400 may include a plu-
rality of prisms, and in this case, the optical structure 400
may be used to condense light provided from the display
structure 200. In addition, example embodiments are not
limited to a specific structure of the optical structure 400,
and various other structures of the optical structure 400 may
be used. The cover structure 500 may be provided on the
display module DM. The cover structure 500 may extend in
the second direction DR2 and may be partially overlapped
with the non-folding region NFA of the display device 1000.
[0071] In some embodiments, a plurality of the cover
structures 500 may be provided. When viewed in a plan
view, the cover structures 500 may be provided adjacent to
at least opposite sides, respectively, of the window structure
100 in the first direction DR1.

[0072] Example embodiments are not limited to the spe-
cific number of the cover structure 500. In certain embodi-
ments, the display device 1000 may have only one cover
structure 500, which is provided adjacent to a side of the
window structure 100 in the first direction DR1. Alterna-
tively, the cover structure 500 may be provided adjacent to
the window structure 100 in the non-folding region NFA, but
not in the folding region FA without limitation on the
number and position of the cover structure 500.

[0073] The cover structure 500 may be formed of or
include a metallic material. In some embodiments, the cover
structure 500 may be formed of or include an aluminum-
magnesium alloy. But example embodiments are not limited
thereto. In certain embodiments, the cover structure 500 may
be formed of or include at least one of several rigid mate-
rials.

[0074] The cover structure 500 may include a cover por-
tion 510 and a sidewall portion 520. The cover portion 510
may have a rectangular plate shape whose long sides are
parallel to the second direction DR2 and whose short sides
are parallel to the first direction DR1. The cover portion 510
may be provided on the display module DM to cover at least
a portion of the display module DM located in the first
direction DR1. In other words, the cover portion 510 may be
provided to cover a portion of the display module DM,
which is not overlapped with the window structure 100
when viewed in a plan view.

[0075] For example, the cover portion 510 may be pro-
vided to be overlapped with the flexible circuit board FPCB
of the display module DM, when viewed in a plan view.
[0076] In embodiments where, the cover structure 500
does not cover the flexible circuit board FPCB, the flexible
circuit board FPCB may be damaged by an external impact,
or a connection portion between the display structure 200
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and the flexible circuit board FPCB or between the printed
circuit board 300 and the flexible circuit board FPCB may be
broken. By contrast, according to some example embodi-
ments, it may be possible to prevent (or reduce instances of)
the flexible circuit board FPCB from being damaged or from
being shorted with the display structure 200 or the printed
circuit board 300.

[0077] In some embodiments, one of side surfaces of the
cover portion 510 may be in contact with a side surface of
the window structure 100 that is opposite thereto. Further-
more, the cover portion 510 may have a bottom surface that
is coplanar with a bottom surface of the window structure
100. Because the window structure 100 and the cover
portion 510 are not overlapped with each other in a plan
view, it may be possible to reduce a thickness of the display
device 1000.

[0078] The sidewall portion 520 may extend from the
bottom surface of the cover portion 510 in a downward
direction, thereby serving as a sidewall of the display device
1000.

[0079] The display device 1000 may further include a
supporting structure 600. The supporting structure 600 may
be provided at the lowermost position of the display device
1000 to support the display module DM.

[0080] The supporting structure 600 may include a first
supporting portion 610 and a second supporting portion 620.
The first supporting portion 610 may be overlapped with the
folding region FA. The second supporting portion 620 may
be overlapped with the non-folding region NFA. The first
supporting portion 610 and the second supporting portion
620 may be connected to each other to form a single body.
[0081] The first supporting portion 610 may include a
plurality of joint portions JM. Each of the joint portions JM
may have a rod shape extending in the second direction
DR2. The joint portions JM may be connected to each other
and may be arranged in the first direction DR1, within the
folding region FA. The joint portions JM may be configured
to allow the first supporting portion 610 to be folded along
the folding axis FX.

[0082] The joint portions JM may be connected to each
other by connection members, which are provided between
respective pairs of the joint portions JM. When the first
supporting portion 610 is folded, distances of the joint
portions JM may be changed by the connecting portions.
[0083] In some embodiments, the connection members
may include an elastic material. However, example embodi-
ments are not limited to a specific material of the connection
members.

[0084] In certain embodiments, the joint portions JM may
include an elastic material. For example, the joint portions
JM may be formed of or include a silicone-based material.
In this case, a width of each of the joint portions JM may be
changed, when the first supporting portion 610 is folded.
[0085] According to some example embodiments, the first
supporting portion 610 may be provided in the form of a
single object that is wholly overlapped with the folding
region FA. That is, the first supporting portion 610 may not
have the joint portions JM. In this case, the first supporting
portion 610 may include an elastic material.

[0086] Although some example structures of the first
supporting portion 610 have been described in the above
embodiments, example embodiments are not limited to a
specific structure of the first supporting portion 610.

Oct. 11, 2018

[0087] The second supporting portion 620 may be con-
nected to at least one side of the first supporting portion 610
in the first direction DR1. The second supporting portion
620 may be coupled to the sidewall portion 520 of the cover
structure 500 and may be used to protect the display module
DM.

[0088] FIG. 4 is an exploded perspective view illustrating
a display device according to some example embodiments,
and FIG. 4B is a perspective view illustrating the display
module of FIG. 4A. FIG. 5 is a sectional view of the display
device shown in FIG. 4. In the following description of
FIGS. 4A, 4B, and 5, a previously described element may be
identified by a similar or identical reference number without
repeating an overlapping description thereof, for the sake of
brevity.

[0089] Referring to FIGS. 4A, 4B, and 5, a display module
DM-1, according to some example embodiments, may
include a display structure 200-1 and the printed circuit
board 300.

[0090] The display structure 200-1 may include the active
region AA and the peripheral region NAA enclosing the
active region AA. The active region AA may be overlapped
with the light-transmitting portion TA of the window struc-
ture 100.

[0091] The printed circuit board 300 may be provided
below the display structure 200-1. However, example
embodiments are not limited to a specific position of the
printed circuit board 300. For example, in certain embodi-
ments, the printed circuit board 300 may be provided
adjacent to a side or top surface of the display structure
200-1. Even in this case, the printed circuit board 300 may
be provided not to be overlapped with the active region AA
of the display structure 200-1.

[0092] The printed circuit board 300 may be connected to
the display structure 200-1. In detail, the display structure
200-1 may include a side portion, which is downwardly bent
in the first direction DR1 and is connected to the printed
circuit board 300. That is, the flexible circuit board FPCB
(e.g., see FIG. 1) may be omitted.

[0093] FIG. 6 is a sectional view illustrating a display
device according to some example embodiments. In the
following description of FIG. 6, a previously described
element may be identified by a similar or identical reference
number without repeating an overlapping description
thereof, for the sake of brevity.

[0094] Referring to FIG. 6, a display device 1000-2,
according to some example embodiments, may further
include a reinforcing member 700.

[0095] The reinforcing member 700 may be provided
between the display structure 200 and the printed circuit
board 300.

[0096] The reinforcing member 700 may have a plate
shape. In some embodiments, the reinforcing member 700
may include an elastic material. For example, the reinforcing
member 700 may be formed of or include silicon. However,
example embodiments not limited to material and a shape of
the reinforcing member 700, and the material and shape of
the reinforcing member 700 may be variously changed.
[0097] In the present embodiment, a position of the rein-
forcing member 700 may be changed, depending on the
elasticity of the reinforcing member 700. For example, in the
case where the elasticity of the reinforcing member 700 is
higher than a reference clasticity, the reinforcing member
700 may be provided on all of the folding region FA and the
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non-folding region NFA. By contrast, in the case where the
elasticity of the reinforcing member 700 is lower than the
reference elasticity, the reinforcing member 700 may be
locally provided on only the non-folding region NFA. The
reference elasticity may be determined in consideration of a
folding state or radius of the display device 1000.
[0098] According to some example embodiments, because
the display device 1000-2 further includes the reinforcing
member 700, it may be possible to further improve durabil-
ity of the display device 1000-2.
[0099] FIG. 7 is a sectional view illustrating a display
device according to some example embodiments. In the
following description of FIG. 7, a previously described
element may be identified by a similar or identical reference
number without repeating an overlapping description
thereof, for the sake of brevity.
[0100] Referring to FIG. 7, a display device 1000-3,
according to some example embodiments, may further
include a filler 800. The filler 800 may be provided in an
empty space that is defined by an inner surface of the cover
structure 500 and an outer circumference surface of the
flexible circuit board FPCB.
[0101] The filler 800 may include a polymer resin. In
detail, the filler 800 may be formed of or include at least one
of photo-curable resins or thermo-curable resins. For
example, the filler 800 may include at least one of polyeth-
ylene terephthalate (PET), polymethyl methacrylate
(PMMA), poly carbonate (PC), triacetate cellulose (TAC),
or cyclo olefin polymer (COP). However, example embodi-
ments are not limited to a material and a shape of the filler
800.
[0102] The filler 800 may be used to fixedly maintain the
bended shape of the flexible circuit board FPCB. Also, the
filler 800 may be configured to absorb impact to be exerted
on the flexible circuit board FPCB from the outside, and this
may make it possible to improve durability of the display
device 1000-3.
[0103] According to some example embodiments, it may
be possible to improve durability of a display device. In
addition, it may be possible to reduce a thickness of the
display device.
[0104] While aspects of some example embodiments of
the present invention have been particularly shown and
described, it will be understood by one of ordinary skill in
the art that variations in form and detail may be made therein
without departing from the spirit and scope of the attached
claims and their equivalents.
What is claimed is:
1. A display device, comprising:
a display panel, the display panel being flexible and
including an active region for displaying an image, and
a peripheral region outside the active region when
viewed in a plan view;
a window structure on the display panel;
a printed circuit board electrically connected to the dis-
play panel;
a flexible circuit board connecting the display panel to the
printed circuit board; and
a cover structure adjacent to the window structure, when
viewed in the plan view,
wherein the cover structure comprises:
a cover portion overlapped with the flexible circuit board,
when viewed in the plan view; and
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a sidewall portion extending downwardly from the cover

portion, and

the cover portion has a bottom surface that is coplanar

with a bottom surface of the window structure.

2. The display device of claim 1, wherein a side surface
of the cover portion adjacent to the window structure is in
contact with a side surface of the window structure.

3. The display device of claim 1, further comprising a
folding region configured to be folded along a folding axis
extending in a first direction, when viewed in the plan view,
and

the cover structure is adjacent to the window structure in

a second direction crossing the first direction.

4. The display device of claim 3, further comprising a
supporting structure below the display panel,

wherein the supporting structure comprises a first sup-

porting portion overlapped with the folding region and
configured to be folded along the folding axis.

5. The display device of claim 4, wherein the first sup-
porting portion comprises a plurality of joint portions, each
of which has a rod shape extending in the second direction,
the plurality of joint portions being arranged in the first
direction and connected to each other.

6. The display device of claim 4, wherein the supporting
structure further comprises at least one second supporting
portion connected to the first supporting portion in the first
direction and having a plate shape.

7. The display device of claim 3, further comprising a
supporting structure below the display panel,

wherein the supporting structure comprises a second

supporting portion having a plate shape and overlap-
ping a portion the display device excepting the folding
region.

8. The display device of claim 1, wherein the cover
structure comprises a metallic material.

9. The display device of claim 1, wherein the display
panel further comprises an optical structure between the
window structure and the display panel and including a
polarization layer.

10. The display device of claim 1, further comprising an
input-sensing unit between the window structure and the
display panel and including a plurality of sensing electrodes.

11. The display device of claim 1, wherein the printed
circuit board is below the display panel.

12. The display device of claim 11, further comprising a
reinforcing member between the printed circuit board and
the display panel.

13. The display device of claim 12, wherein the reinforc-
ing member comprises a silicon-based material.

14. The display device of claim 1, further comprising a
filler provided in an empty space that is defined by the cover
portion, the sidewall portion, and the flexible circuit board.

15. The display device of claim 1, wherein the window
structure comprises:

a light-transmitting portion overlapped with the active

region; and

a light-blocking portion overlapped with at least a portion

of the peripheral region.

16. A display device, comprising:

a display panel, the display panel being flexible and

including an active region for displaying an image, and
a peripheral region outside the active region when
viewed in a plan view;

a window structure on the display panel;
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a printed circuit board below the display panel;

a cover structure adjacent to at least a side of the window
structure, when viewed in the plan view,

wherein a portion of a side of the peripheral region of the
display panel is bent downwardly and is connected to
the printed circuit board,

the cover structure comprises a cover portion overlapped
with the portion of the side of the peripheral region of
the display panel and a sidewall portion extending
downwardly from the cover portion, and

the cover portion has a bottom surface that is coplanar

with a bottom surface of the window structure.

17. The display device of claim 16, further comprising a
folding region configured to be folded along a folding axis
extending in a first direction, when viewed in the, plan view,
and

the cover structure is adjacent to at least one side of the
window structure in a second direction crossing the first
direction.
18. The display device of claim 16, further comprising a
reinforcing member between the printed circuit board and
the display panel.
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19. The display device of claim 16, further comprising a
filler in an empty space defined by the cover portion, the
sidewall portion, and the portion of the side of the peripheral
region of the display panel.

20. A display device, comprising:

a display panel, the display panel being flexible and

including an active region for displaying an image, and
a peripheral region outside the active region, when
viewed in a plan view;

a window structure on the display panel;

a printed circuit board electrically connected to the dis-
play panel;

a flexible circuit board connecting the display panel to the
printed circuit board; and

a cover structure adjacent the window structure, when
viewed in the plan view,

wherein the cover structure comprises:

a cover portion overlapped with the flexible circuit board,
when viewed in the plan view; and a sidewall portion
extending downwardly from the cover portion, wherein
a side surface of the cover portion adjacent to the
window structure is in contact with a side surface of the
window structure.
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