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(57) ABSTRACT

A display device includes a substrate having a first surface,
a second surface opposite to the first surface, a first non-
bendable area, a second non-bendable area, and a bendable
area, a display module disposed on the first surface of the
substrate, a first protection film disposed on the second
surface of the substrate to correspond to the first non-
bending area, and a second protection film that differs from
the first protection film disposed on the second surface of the
substrate to correspond to the second non-bending area,
where the first non-bendable area and the second non-
bendable area are separated from each other with the bend-
able area in between.
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DISPLAY COMPONENT, DISPLAY DEVICE
AND MANUFACTURING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This U.S. non-provisional patent application
claims priority under 35 U.S.C. § 119 from, and the benefit
of Korean Patent Application No. 10-2019-0094683, filed
on Aug. 5, 2019 in the Korean Intellectual Property Office,
the contents of which are herein incorporated by reference in
their entirety.

BACKGROUND

Technical Field

[0002] Exemplary embodiments of the present invention
are directed to a display device.

Discussion of the Related Art

[0003] Various display devices that are used in multi-
media devices such as televisions, mobile phones, tablet
computers, navigators, or game players, are being devel-
oped. A display device includes a display module disposed
on a substrate. The substrate of the display device is elec-
trically connected to a circuit board that provides driving
signals.

[0004] Pads for electrical connection to the circuit board
and other components are arranged in a non-display area on
the substrate. When a display area is to be located on one
entire surface of the display device, the non-display area on
which the pads and other components are arranged should be
minimized.

[0005] Nowadays, efforts to reduce the area of the non-
display area of the display device are directed to bending a
part of the substrate.

SUMMARY

[0006] Embodiments of the present disclosure provide a
display device in which a part of a substrate is bendable, and
a manufacturing method thereof.

[0007] Embodiments of the present disclosure also pro-
vide a display device in which a part of a substrate is
bendable, and a display component applicable to the display
device.

[0008] An exemplary embodiment of the inventive con-
cept provides a display device that includes a substrate that
includes a first surface, a second surface opposite to the first
surface, a first non-bendable area, a second non-bendable
area, and a bendable area; a display module disposed on the
first surface of the substrate; a first protection film disposed
on the second surface of the substrate and that corresponds
to the first non-bendable area; and a second protection film
disposed on the second surface of the substrate and that
differs from the first protection film and that corresponds to
the second non-bendable area, wherein the first non-bend-
able area and the second non-bendable area are separated
from each other with the bendable area in between.

[0009] The first protection film may include glass.
[0010] The second protection film may include polyimide.
[0011] The first protection film may include a first adhe-

sive layer and a first protection film base, and the first
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protection film base may be attached to the second surface
of the substrate by the first adhesive layer.

[0012] The second protection film may include a second
adhesive layer and a second protection film base, and the
second protection film base may be attached to the second
surface of the substrate by the second adhesive layer.
[0013] The first adhesive layer and the second adhesive
layer may include an identical material.

[0014] Another exemplary embodiment of the present
invention provides a display component that includes a first
liner that includes a first area and a second area separate
front the first area by a predetermined distance; a first
adhesive layer disposed on the first area of the first liner; a
second adhesive layer disposed on the second area of the
first liner; and a second liner disposed on the first adhesive
layer and the second adhesive layer.

[0015] The first liner may be removable from the first
adhesive layer and the second adhesive layer.

[0016] The second liner may be removable front the first
adhesive layer and the second adhesive layer.

[0017] The first adhesive layer and the second adhesive
layer may include an identical material.

[0018] Another exemplary embodiment of the present
invention provides a display component that includes a first
liner that includes a first area and a second area separate
from the first area by a predetermined distance; a first
adhesive layer disposed on the first area of the first liner; a
second adhesive layer disposal on the second area of the first
finer; a second liner disposed on the first adhesive layer; and
a protection film disposed on the second adhesive layer.
[0019] The display component may further include a car-
rier film disposed on the second liner and the second
adhesive layer.

[0020] The carrier film may be removable from the second
liner and the second adhesive layer.

[0021] The first liner may be removable from the first
adhesive layer and the second adhesive layer.

[0022] The second liner may be removable from the first
adhesive layer.
[0023] According to an exemplary embodiment, a method

of manufacturing a display device includes providing a
display panel that includes a first non-bendable area, a
second non-bendable area, and a bendable area; disposing a
first adhesive layer on a second surface of the display panel
at a position that corresponds to the first non-bendable area,
and disposing a second adhesive layer on the second surface
of the display panel at a position that corresponds to the
second non-bendable area; and disposing a first protection
film base on the first adhesive layer, and disposing a second
protection film base that differs from the first protection film
base, on the second adhesive layer, wherein the first non-
bendable area and the second non-bendable area are sepa-
rated from each other with the bendable area in between.

[0024] The first protection film base may include glass.
[0025] The second protection film base may include poly-
imide

[0026] Disposing the first adhesive layer and disposing the

second adhesive layer may include: providing a display
device component that includes a first liner that includes a
first area and a second area separate from the first area by a
predetermined distance, a first adhesive layer disposed on
the first area of the first liner, a second adhesive layer
disposed on the second area of the first liner, and a second
liner disposed on the first adhesive layer and the second
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adhesive layer; removing the first liner of the display device
component; attaching the first adhesive layer and the second
adhesive layer to the second surface of the display panel; and
removing the second liner of the display device component.
[0027] The first adhesive layer and the second adhesive
layer may include an identical material.

BRIEF DESCRIPTION OF THE FIGURES

[0028] FIG. 1 is a perspective view of a display device
according to an embodiment of the inventive concept.
[0029] FIG. 2 is a cross-sectional view of a display device
according to an embodiment of the inventive concept.
[0030] FIG. 3 is a perspective view of a part of a display
device according to an embodiment of the inventive con-
cept.

[0031] FIG. 4 is a plan view of a display unit according to
an embodiment of the inventive concept.

[0032] FIG. 5 is a partial cross section of the display
device that corresponds to one pixel and one pad illustrated
in FIG. 4.

[0033] FIGS. 6A to 6F illustrate processes for attaching a
first protection film and a second protection film to a display
panel.

[0034] FIG. 7 is a cross-sectional view that illustrates how
the first protection film and the second protection film are
attached to the display panel.

[0035] FIGS. 8A to 8F illustrate processes for attaching
the first protection film and the second protection film to the
display panel.

[0036] FIG. 9 is a cross-sectional view of a bent display
panel of a display device according to an embodiment of the
inventive concept.

DETAILED DESCRIPTION

[0037] It will be understood that when an element or layer
is referred to as being “on”, “to” or “coupled to” another
element or layer, it can be directly on, connected or coupled
to the other element or intervening third elements may be
present.

[0038] Like reference numerals in the drawings may refer
to like elements. In addition, in the drawings, the thickness
and the ratio and the dimension of the element may be
exaggerated for effective description of the technical con-
tents.

[0039] Hereinafter, embodiments of the inventive concept
will be described with reference to the accompanying draw-
ings.

[0040] FIG. 1 is a perspective view of a display device DD
according to an embodiment of the inventive concept.
[0041] Referring to FIG. 1, the display device DD may be
a liquid crystal display device, a field emission display
device, a plasma display device, or an inorganic light
emitting display device. However, embodiments are not
limited thereto, and the display device DD is not limited to
these types of the enumerated display devices.

[0042] According to an embodiment, FIG. 1 illustrates a
flat display device as an example of the display device DD.
However, embodiments are not limited thereto, and in other
embodiments, the display device DD may be a foldable
display device, a reliable display device, or a bended display
device. The display device DD can be used in a medium or
small-sized electronic device such as a mobile phone, a
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tablet computer, a vehicle navigator, a game device, or a
smart watch as well as a large-sized electronic device such
as a television or a monitor.

[0043] According to an embodiment, the display device
DD is parallel to the surface defined by a first directional
axis DR1 and a second directional axis DR2, and includes a
display surface IS on which an image IM can be displayed.
The display surface IS of the display device DD includes a
plurality of areas. The display device DD includes a display
area DA on which the image IM is displayed and a non-
display area NDA adjacent to the display area DA. The
non-display area NDA is an area in which an image is not
displayed.

[0044] For example, according to an embodiment, the
display area DA has a rectangular shape. The non-display
area NDA surrounds the display area DA. However, embodi-
ments are not limited thereto, and the display area DA and
the non-display area NDA may have other shapes in other
embodiments.

[0045] According to an embodiment, the normal direction
of the display surface IS, namely the thickness direction of
the display device DD, is indicated by a third directional axis
DR3. The first (or top) surface and the second (or bottom)
surface of each member is separated in the third directional
axis DR3. However, the directions indicated by the first to
third directional axes DR1, DR2, and DR3 are relative and
may be transformed into other directions. Hereinafter, the
first to third directions refer to the directions respectively
indicated by the first to third directional axes DR1, DR2, and
DR3.

[0046] FIG. 2 is a cross-sectional view of the display
device DD according to an embodiment of the inventive
concept. FIG. 2 illustrates a cross section defined by the
second directional axis DR2 and the third directional axis
DR3.

[0047] As illustrated in FIG. 2, according to an embodi-
ment, the display device DD includes a substrate SUB and
a display module DM. The display device DD according to
an embodiment of the inventive concept further includes a
first protection film FLM1 and a second protection film
FLM2 disposed on the bottom surface of the substrate SUB.
In addition, the display device DD further includes a reflec-
tion prevention member or a window member disposed on
the top surface of the display module DM. In another
embodiment, the display device DD further includes an
input sensing unit between the top surface of the display
module DM and the window member to sense a touch input
of a user.

[0048] According to an embodiment, the display module
DM is an emissive display panel, but embodiments are not
particularly limited thereto. In other embodiments, the dis-
play module DM may be an organic emissive display panel
or a quantum dot emissive display panel. In an organic
emissive display panel, a light emission layer includes an
organic light emission material. In a quantum dot emissive
display panel, a light emission layer includes a quantum dot
and a quantum rod. Hereinafter, the display module DM will
be described as an organic emissive display panel.

[0049] According to an embodiment, the substrate SUB
includes at least one plastic film. As a flexible substrate, the
substrate SUB may be a plastic substrate, a glass substrate,
a metal substrate, an organic/inorganic composite material
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substrate, etc. The display area DA and the non-display area
NDA described with respect to FIG. 1 are defined identically
on the substrate SUB.

[0050] On the other hand, according to an embodiment,
the substrate SUB includes at least one non-bendable area
and a bendable area BA. In an exemplary embodiment, the
substrate SUB includes one bendable area BA and two
non-bendable areas, namely, a first non-bendable area NBA1
and a second bendable area NBA2, but embodiments of the
inventive concept are not limited thereto. In other embodi-
ments, the substrate SUB includes two or more bendable
areas and three or more non-bendable areas.

[0051] According to an embodiment, the first non-bend-
able area NBA1 and the second non-bendable area NBA2
are separately disposed from each other in the second
directional axis DR2, and the bendable area BA is disposed
between the first non-bendable area NBA1 and the second
non-bendable area NBA2. In other words, the first non-
bendable area NBA1 and the second non-bendable area
NBA2 are separately disposed with the bendable areca BA
therebetween.

[0052] According to an embodiment, the display module
DM is disposed on the top (or first) surface of the substrate
SUB. The display module DM includes a circuit element
layer CL, a light emitting element OLED, and a thin-film
encapsulation layer TFE. The light emitting element OLED
and the thin-film encapsulation layer TFE correspond to the
first non-bendable area NBA1. In addition, the display
module DM further includes functional layers such as a
reflection protection layer or a refractive index adjustment
layer.

[0053] According to an embodiment, the circuit element
layer CL includes at least one intermediate insulation layer
and a circuit element. The intermediate insulation layer
includes at least one intermediate inorganic film and at least
one intermediate organic film. The circuit element includes
signal lines and a pixel driving circuit, etc. Detailed descrip-
tions thereabout will be provided below.

[0054] According to an embodiment, the light emitting
element OLED includes at least organic light emitting diode.
The light emitting element OLED further includes an
organic film such as a pixel definition film.

[0055] According to an embodiment, the thin film encap-
sulation layer TFE encapsulates the light emitting element
OLED. The thin-film encapsulation layer TFE includes at
least one inorganic film, hereinafter referred to as an inor-
ganic encapsulation film. The thin-film encapsulation layer
TFE further includes at least one organic film, hereinafter
referred to as an organic encapsulation film. The inorganic
encapsulation film protects the light emitting element OLED
from moisture and oxygen, and the organic encapsulation
layer protects the light emitting element OLED from foreign
matter such as dust particles. The inorganic encapsulation
film includes one or more of a silicon nitride layer, a silicon
oxy-nitride layer, a silicon oxide layer, a titanium oxide
layer, or an aluminum oxide layer, etc. The organic encap-
sulation film includes an acrylic-based inorganic layer, but
embodiments are not limited thereto.

[0056] According to an embodiment, the first protection
film FLM1 and the second protection film FLM2 are
attached to the bottom (or second) surface of the substrate
SUB. The first protection film FLLM1 and the second pro-
tection film FLM2 prevent external foreign matter such as
moisture or oxygen from permeating into the light emitting
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element OLED, and protect the light emitting element
OLED from an external shock. The first protection film
FLM1 is disposed in the first non-bendable area NBA1 of
the substrate SUB, and the second protection film FLM2 is
disposed in the second non-bendable area NBA2 of the
substrate SUB In other words, the first protection film FLM1
and the second protection film FL.M2 are disposed separate
from each other in the second direction DR2 with the
bendable area BA therebetween.

[0057] In an exemplary embodiment, the first protection
film FLLM1 is substantially as long as the first non-bendable
area NBA1 in the second directional axis DR2. and the
second protection film FLM2 is substantially as long as the
second non-bendable area NBA2 in the second directional
axis DR2, but embodiments of the inventive concept are not
limited thereto. In other words, the length of the first
protection film FLM1 in the second directional axis DR2
may be greater or less than that of the first non-bendable area
NBAL. In addition, the length of the second protection film
FLM2 in the second directional axis DR2 may he greater or
less than that of the second non-bendable area NBA2.
[0058] In an exemplary embodiment, the first protection
film FLM1 and the second protection film FLM2 are com-
posed of different materials. For example, the first protection
film FLM1 is composed of glass, and the second protection
film FLLM2 is composed of polyimide (PI). In particular, the
first protection film FLM1 is composed of an ultra-thin glass
with a thickness of 0.1 mm or less.

[0059] FIG. 3 is a perspective view of a part of a display
device according to an embodiment of the inventive con-
cept.

[0060] With reference to FIG. 3, according to an embodi-
ment, the substrate SUB of the display device DD and a part
of'the display module DM are bent about a bending axis BX.
The substrate SUB includes one or more of various flexible
or bendable materials, such as a polymer resin such as
polyethersulphone (PES), polyacrylate (PAR), polyetherim-
ide (PEI), polyethyelenennapthalate (PEN), polyethyelene-
terepthalate (PET), polyphenylenesulfide (PPS), polyally-
late, polyimide (PI), polycarbonate (PC), or cellulose acetate
propionate (CAP).

[0061] Hereinafter, the display module DM and the sub-
strate SUB are referred to as the display panel DP.

[0062] FIG. 4 is a plan view of a display device in a plane
defined by the first and second directions DR1, DR2, accord-
ing to an embodiment of the inventive concept. In addition,
for convenience of explanation, some elements are omitted
in FIG. 4.

[0063] As illustrated in FIG. 4, according to an embodi-
ment, the display device DD includes the display area DA
and the non-display area NDA on a plane. The non-display
area NDA is located on the outskirts of the display area DA
along the bezel of the display area DA.

[0064] According to an embodiment, the display device
DD includes a scan driving circuit SDC, a plurality of signal
lines GSL, a plurality of pads PD, and a plurality of pixels
PX formed on the substrate SUB. The pixels PX are dis-
posed in the display area DA. Each of the pixels PX includes
an organic light emitting diode and a pixel driving circuit
connected thereto.

[0065] According to an embodiment, the scan driving
circuit SDC generates a plurality of scan signals, and
sequentially outputs the scan signals to a plurality of scan
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lines SL to be described below. The scan driving circuit
further outputs other control signals to the driving circuits of
the pixels PX.

[0066] According to an embodiment, the scan driving
circuit SDC includes a plurality of thin-film transistors
formed through the same processes as those that form the
pixel driving circuits, such as a low temperature polycrys-
talline silicon (LTPS) process or a low temperature polycrys-
talline oxide process (LTPO) process.

[0067] According to an embodiment, the signal lines SGL
include a plurality of scan lines SL, a plurality of data lines
DL, a power line PL, and a control signal line CSL. The scan
lines SL are respectively connected to corresponding pixels
PX, and the data lines DL are respectively connected to
corresponding pixels PX. The power line PL is connected to
the pixels PX. The control signal line CSL provides control
signals to the scan driving circuit SDC.

[0068] According to an embodiment, the signal lines SGL
overlap the display area DA and the non-display area NDA.
The signal lines SGL include a pad unit and a line unit. The
line unit overlaps the display area DA and the non-display
area NDA. The pad unit is connected to a terminal end of the
line unit. The pad unit is disposed in the non-display area
NDA, and overlaps a corresponding pad of the plurality of
pads PD. An area in which the pads PD are disposed in the
non-display area is referred to as a pad area PDA.

[0069] According to an embodiment, the line unit con-
nected to the pixels PX forms substantially most of the
signal lines SGL. The line unit is connected to transistors of
the pixels PX. The line unit may have a single layer or a
multi-layer structure, and the line unit may have a single
body or two or more parts. The two or more parts may be
disposed on different layers, and may be connected to each
other through a contact hole that penetrates an insulation
layer disposed between the two or more parts.

[0070] According to an embodiment, the substrate SUB
includes the first non-bendable area NBAI1, the second
non-bendable area NBA2, and the bendable area BA. The
first non-bendable area NBA1 and the second non-bendable
area NBA2 are disposed separately from each other in the
second directional axis DR2, and the bendable area BA is
disposed between the first non-bendable area NBA1 and the
second non-bendable area NBA2.

[0071] According to an embodiment, the first non-bend-
able area NBA1 corresponds to the display area DA, and the
second non-bendable area NBA2 corresponds to the pad
area PDA. In an exemplary embodiment, the first non-
bendable area NBA1 is longer in the second directional axis
DR2 direction than the display area DA, and the second
non-bendable area NBA2 is longer in the second directional
axis DR2 direction than the pad area PDA. However,
embodiments of the present inventive concept are not lim-
ited thereto.

[0072] According to an embodiment, FIG. 4 additionally
illustrates a printed circuit board (PCB) electrically con-
nected to the display device DD. The printed circuit board
PCB may be a rigid circuit board or a flexible circuit board.
The printed circuit board PCB may be directly connected to
the display device DD, or may be connected to the display
device DD through another circuit board.

[0073] According to an embodiment, a panel driving cir-
cuit PDC that controls an operation of the display device DD
is disposed on the primed circuit board PCB. In addition, a
plurality of passive elements are further disposed on the
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printed circuit board PCB. The panel driving circuit PDC is
mounted on the printed circuit board PCB as an integrated
chip. The printed circuit board PCB also includes board pads
B-PD electrically connected to the pads PD of the display
device DD. The board pads B-PD are disposed in a board
pad area B-PD A. The printed circuit board PCB further
includes signal lines that connect the board pads B-PD and
the panel driving circuit PDC.

[0074] FIG. 5 is a partial cross section of a display device
that corresponds to one pixel and one pad illustrated in FIG.
4.

[0075] With reference to FIGS. 4 and 5, according to an
embodiment, the substrate SUB is an insulation substrate.
For example, the substrate SUB may be a plastic substrate
or a glass substrate. The display module DM includes an
auxiliary layer BL and first to fourth insulation layers 10, 20,
30, and 40. The auxiliary layer BL is disposed on the
substrate SUB and covers the front surface of the substrate
SUB. The auxiliary layer BL includes an inorganic material.
The auxiliary layer BL includes a barrier layer or a buffer
layer. Accordingly, the auxiliary layer BL can prevent oxy-
gen or moisture coming in through the substrate SUB from
permeating into the pixel PX. In addition, the auxiliary layer
BL enhances a binding force between the substrate SUB and
the conductive patterns or the semiconductor patterns. Each
of'the first to fourth insulation layers 10, 20, 30, and 40 may
include an organic material or an inorganic material, and
may have a single layer structure or a laminated structure.
[0076] According to an embodiment, the pixel PX is
disposed on the display area DA. In a present embodiment,
the pixel PX includes one transistor TR and the light
emitting element OLED, but embodiments of the inventive
concept are not limited thereto. For example, in other
embodiments, one pixel PX may include two or more
transistors.

[0077] According to an embodiment, the transistor TR is
disposed on the substrate SUB, and includes a control
electrode CE, an input electrode IE, an output electrode OFE,
and a semiconductor pattern SP. The first insulating layer 10
is disposed on the auxiliary layer BL and covers the semi-
conductor pattern SP. The control electrode CE is separated
from the semiconductor pattern SP with the first insulation
layer 10 therebetween. The second insulation layer 20 is
disposed on the first insulation layer 10 and covers the
control electrode CE. Each of the input electrode IE and the
output electrode OF is disposed on the second insulation
layer 20 and penetrates through the first insulation layer 10
and the second insulation layer 20, and is then connected to
the semiconductor pattern SP. The output electrode OE is
connected to the light emitting element OLED. The third
insulating layer 30 is disposed on the second insulating layer
20 and covers the input and output electrodes IE, OE.
[0078] According to an embodiment, the light emitting
element OLED includes a first electrode E1, an emission
layer EL, and a second electrode E2. The first electrode E1
is disposed on the third insulation layer 30, and penetrates
through the third insulation layer 30 to connect to the
transistor TR. The fourth insulating layer 40 is disposed on
the third insulating layer 30 and covers an edge portion of
the first electrode E1, exposing a center portion of the first
electrode E1. The emission layer EL. covers the center
portion of the first electrode E1 exposed by the fourth
insulation layer 40. The emission layer EL includes a light
emitting material that generates light in correspondence to a
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potential difference. For example, the emission layer EL
may include an organic light emitting material or a quantum
dot. The second electrode E2 is disposed on the emission
layer EL. and the fourth insulating layer 40. The second
electrode E2 is formed on the front surface of the display
area DA.

[0079] According to an embodiment, the light emitting
element OLED generates and emits light corresponding to a
potential difference between a data signal provided to the
first electrode E1 through the transistor TR and a power
supply voltage, such as a ground voltage, provided to the
second electrode E2.

[0080] According to an embodiment, a conductive pattern
CP1 connects the data lines DL and the pad PD. The
conductive pattern CP1 includes a plurality of line patterns
that extend along the second direction D2 and are separated
from each other along the first direction D1.

[0081] In a present embodiment, the conductive pattern
CP1 is disposed on a different layer from the data lines DL.
For example, the conductive pattern CP1 is disposed on the
same layer as the control electrode CE and the gate lines GL.
Here, a data line connection terminal DL-P extends from the
data lines DL and is connected to the conductive pattern CP1
disposed between the first insulation layer 10 awl the second
insulation layer 20 through a contact hole CH formed in the
second insulation layer 20.

[0082] However, embodiments are not limited to the
above-described example, and in other embodiments, the
conductive pattern CP1 is disposed on the same layer as the
data lines DL. For example, the conductive pattern CP1 can
be integrally formal with the data lines DL to be provided as
a part of the data lines DL, or can be respectively connected
to the data lines DL through a separate bridge pattern, etc.
When connected to the data lines DL, the conductive pattern
CP1 according to an embodiment of the inventive concept
can be provided in various types, and is not limited to any
one embodiment.

[0083] According to an embodiment, the encapsulation
layer TFE is disposed on the fourth insulation layer 40 and
encapsulates the light emitting element OLED. The encap-
sulation layer TFE includes a first inorganic film IOL1, an
organic film OL, and a second inorganic film I0L.2 sequen-
tially laminated in the third direction D3. However, embodi-
ments are not limited to this example, and in other embodi-
ments, the encapsulation layer TFE may further include an
inorganic film and an organic film, or at least any one of the
first inorganic film IOL1. the organic film OL, and the
second inorganic film IOL2 may be omitted. In a present
embodiment, the organic film OL extends into an area in
which the scan driving circuit SDC is disposed.

[0084] According to an embodiment, the pad PD is con-
nected to the conductive pattern CP1. In an exemplary
embodiment, the pad PD is a data pad that transmits a data
signal received from the printed circuit board PCB to the
data lines DL.

[0085] Inapresent embodiment, the pad PD is disposed on
a different layer from the conductive pattern CP1. For
example, the pad PD is disposed on the second insulation
layer 20 and penetrates through the second insulation layer
20 to connect to the conductive pattern CP1. However,
embodiments are not limited to this example, and in other
embodiments, the pad PD is disposed on the same layer as
the conductive pattern CP1, and integrally formed with the
conductive pattern CP1.
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[0086] According to an embodiment, the display device
DD further includes the first protection film FLM1 and the
second protection film FL.M2 disposed on the bottom sur-
face of the substrate SUB. The first protection film FLM1
includes a first adhesive layer OCA1 and a first protection
film base FBS1. The first protection film base FBS1 is
attached to the bottom surface of the substrate SUB by the
first adhesive layer OCA1l. The second protection film
FLM2 includes a second adhesive layer OCA2 and a second
protection film base FBS2. The second protection film base
FBS2 is attached to the bottom surface of the substrate SUB
by the second adhesive layer OCA2.

[0087] FIGS. 6A to 6F illustrate processes for attaching
the first protection film FLM1 and the second protection film
FLM2 to the display panel DP.

[0088] With reference to FIG. 6A, according to an
embodiment, an adhesive component AC1, which is a dis-
play component, includes a first liner LNR1, a second liner
LNRZ2, the first adhesive layer OCA1 and a second adhesive
layer OCA2.

[0089] According to an embodiment, the first liner LNR1
includes a first area A1 and a second area A2 that is separated
from the first area Al by a predetermined distance in the
second direction DR2 The first area A1 corresponds to the
first non-bendable area NBA1 illustrated in FIG. 6, and the
second area A2 corresponds to the second non-bendable area
NBA2? illustrated in FIG. 6.

[0090] According to an embodiment, the first adhesive
layer OCA1 is disposed on the first area Al on the first liner
LNRI1. The second adhesive layer OCA2 is disposed on the
second area A2 on the first liner LNR1.

[0091] According to an embodiment, the second liner
LNR2 is disposed on the first adhesive OCA1 and the second
adhesive layer OCA2.

[0092] According to an embodiment, the first liner LNR1
and the second liner LNR2 respectively prevent damage to
the first adhesive layer OCA1 and the second adhesive layer
OCA2 in a manufacturing process, and are carrier films that
facilitate handling during the manufacturing process. Since
the first liner LNR1 and the second liner LNR2 are removed
in the manufacturing process, the adhesive forces between
the first liner LNR1, the first adhesive layer OCA1 and the
second adhesive layer OCA2, and the second liner LNR2 are
not strong.

[0093] According to an embodiment, FIG. 6B illustrates a
state in which the first liner LNR1 is removed from the first
adhesive layer OCA1 and the second adhesive layer OCA2
to attach the first adhesive layer OCA1 and the second
adhesive layer OCA2 to the display panel DP. The first
adhesive layer OCA1 and the second adhesive layer OCA2
are aligned to respectively correspond to the first non-
bendable area NBA1 and the second non-bendable area
NBA2 of the display panel DP.

[0094] As described with regard to FIGS. 3 to 5, the
display panel DP includes the substrate SUB and the display
module DM.

[0095] According to an embodiment, FIG. 6C illustrates a
state in which the first adhesive layer OCA1 and the second
adhesive layer OCA2 are attached to the display panel DP.
The first adhesive layer OCA1 and the second adhesive layer
OCA2 respectively correspond to the first non-bendable area
NBA1 and the second non-bendable areca NBA2 of the
display panel DP.
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[0096] According to an embodiment, FIG. 6D illustrates a
state in which the second liner LNR2 is removed from the
first adhesive layer OCA1 and the second adhesive layer
OCA2.

[0097] According to an embodiment, FIG. 6H illustrates a
state in which the first protection film base FBS1 is attached
onto the first adhesive layer OCA1, and the second protec-
tion film base FBS2 is attached onto the second adhesive
layer OCA2.

[0098] In an exemplary embodiment, the first protection
film FBS1 and the second protection film FBS2 may include
identical or different materials. For example, the first pro-
tection film base FBS1 includes glass, and the second
protection film base FBS2 includes polyimide.

[0099] According to an embodiment, the first adhesive
layer OCA1 and the first protection film base FBS1 form the
first protection film FLM1, and the second adhesive layer
OCA2 and the second protection film base FBS2 form the
second protection film FLM2.

[0100] With reference to FIG. 6F, according to an embodi-
ment, a third protection film FL.M3 is disposed on the top
surface of the display panel DP. The third protection film
FLMS3 prevents the top surface of the display panel DP from
being damaged, and facilitates handling during the manu-
facturing process. Since such a third protection film FLM3
is removed in the manufacturing process, an adhesive force
between the third protection film FLM3 and the display
panel DP is not strong. In addition, the third protection film
FLM3 includes an adhesive layer and a protection film base.
[0101] In another embodiment, the third protection film
FLM3 is disposed on the top surface of the display panel DP
before the first adhesive layer OCA1 and the second adhe-
sive layer OCA2 are attached to the bottom surface of the
display panel DP.

[0102] FIG. 7 is a cross-sectional view that illustrates how
the first protection film and the second protection film are
attached to the display panel DP. As described with regard
to FIGS. 6A to 6F, after the first adhesive layer OCA1 and
the second adhesive layer OCA2 are attached to the display
panel DP. the first protection film base FBS1 and the second
protection film base FBS2 are respectively disposed on the
first adhesive layer OCA1 and the second adhesive layer
OCA2. Accordingly, a terminal end of the first adhesive
layer OCA1 and a terminal end of the first protection film
base FBS1 may be slightly misaligned in a first terminal area
TA1. Similarly, a terminal end of the second adhesive layer
OCA2 and a terminal end of die second protection film base
FBS2 may be slightly misaligned in a second terminal area
TA2.

[0103] According to an embodiment, FIGS. 8A to 8F
illustrate processes for attaching the first protection film and
the second protection film to the display panel DP.

[0104] With reference to FIG. 8A, according to an
embodiment, an adhesive component AC2, which is a dis-
play component, includes a first liner LNR11, a second liner
LNR12, a first adhesive layer OCA11, a second protection
film FL.M12, and a third protection film FLM13. The second
protection film FLM12 includes a second adhesive layer
OCA12 and a second protection film base FBS12. The third
protection film FLM13 includes a third adhesive layer
OCA13 and a third protection film base FBS13.

[0105] According to an embodiment, the first liner LNR11
includes a first area All and a second area Al2 that is
separated front the first area A1l by a predetermined dis-
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tance in the second direction DR2. The first area All
corresponds to the first non-bendable area NBA1 illustrated
in FIG. 6, and the second area A12 corresponds to the second
non-bendable area NBA2 illustrated in FIG 6.

[0106] According to an embodiment, the first adhesive
layer OCA11 is disposed on the first area A1l on the first
liner LNR11. The second adhesive layer OCA12 is disposed
on the second area A12 on the first liner LNR11.

[0107] According to an embodiment, the second liner
LNR12 is disposed on the first adhesive layer OCA11.
[0108] According to an embodiment, the second protec-
tion film base FBS12 is disposed on the second adhesive
layer OCA12. The second adhesive layer OCA12 and the
second protection film base FBS12 form the second protec-
tion film FLM12.

[0109] According to an embodiment, the third protection
film FLLM13 includes the third adhesive layer OCA13 and
the third protection film base FBS13. The third adhesive
layer OCA13 and the third protection film base FBS13 are
disposed on the second liner LNR12 and the second pro-
tection film base FBS12.

[0110] According to an embodiment, the third protection
film FLLM13 is a carrier film that facilitates handling during
the manufacturing process. Since the third protection film
FLM13 is removed in the manufacturing process, adhesive
forces between the third protection film FLM13, and the
second liner LNR12 and the second protection film FBS12
are not strong. In addition, the first liner LR11 and the
second liner LNR12 are also removed in the manufacturing
process of the display device.

[0111] According to an embodiment, FIG. 8B illustrates a
state in which the first liner LNR11 is removed from the first
adhesive layer OCA11 and the second adhesive layer
OCA12 to attach the first adhesive layer OCA11 and the
second adhesive layer OCA12 to the display panel DP. The
first adhesive layer OCA11 and the second adhesive layer
OCA12 are aligned to respectively correspond to the first
non-bendable area NBA1 and the second non-bendable area
NBA2 of the display panel DP.

[0112] According to an embodiment, FIG. 8C illustrates a
state in which the first adhesive layer OCA11 and the second
adhesive layer OCA12 are attached to the display panel DP.
The first adhesive layer OCA11 and the second adhesive
layer OCA12 respectively correspond to the first non-bend-
able area NBA1 and the second non-bendable area NBA2 of
the display panel DP.

[0113] According to an embodiment, FIG. 8D illustrates a
state in which the second liner LNR12 and the third pro-
tection film FLM13 are removed from the first adhesive
layer OCA11 and the second adhesive layer OCA12.
[0114] According to an embodiment, FIG. 8E illustrates a
state in which the first protection film base FBS11 is attached
onto the first adhesive layer OCA11.

[0115] In an exemplary embodiment, the first protection
film base FBS11 and the second protection film base FBS12
may include identical or different materials. For example,
the first protection film base FBS11 includes glass, and the
second protection film base FBS12 includes polyimide. In
particular, the first protection film base FLM11 is an ultra-
thin glass with a thickness of 0.1 mm or less.

[0116] According to an embodiment, the first adhesive
layer OCA11 and the first protection film base FBS11 form
the first protection film FLM11.
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[0117] With reference to FIG. 8F, according to an embodi-
ment, a fourth protection film FL.M14 is disposed on the top
surface of the display panel DP. The fourth protection film
FLM14 prevents the top surface of the display panel DP
from being damaged in the manufacturing process, and
facilitates handling during the manufacturing process. Since
such a fourth protection film FLM14 is removed in the
manufacturing process, an adhesive force between the fourth
protection film FLM14 and the display panel DP is not
strong. In addition, the fourth protection film FLM14
includes an adhesive layer and a protection film base.
[0118] In another embodiment, the fourth protection film
FL.M14 is disposed on the top surface of the display panel
DP, before the first adhesive layer OCA11 and the second
adhesive layer OCA12 illustrated in FIG. 8B are attached to
the bottom surface of the display panel DP.

[0119] FIG. 9 is a cross-sectional view of a bent display
panel of a display device according to an embodiment of the
inventive concept.

[0120] As illustrated in FIG. 9, according to an embodi-
ment, a part, such as the circuit element layer CL shown in
FIG. 2, of the substrate SUB of the display device DD and
the display module DM is bent in the bendable area BA.
[0121] According to an embodiment, the first protection
film base FBS1 of the first protection film FL.M1 protects the
bottom surface that corresponds to the light emitting element
OLED in the display module DM of the display panel DP,
and thus the first protection film base FBS1 is self-rigid. In
an exemplary embodiment, the first protection film base
FBS1 includes glass to protect the substrate SUB of the
display module DM from an external shock.

[0122] In addition, according to an embodiment, the sec-
ond protection film base FBS2 of the second protection film
FLM2 is composed of a flexible or bendable polyimide.
Accordingly, when the substrate SUB is bent, the second
non-bendable area NBA of the substrate SUB moves flexibly
to minimize occurrences of defects.

[0123] According to embodiments of the inventive con-
cept, a display device having such a configuration includes
a protection film in the bottom of the display panel to protect
the bottom surface of the display panel. Furthermore, the
protection film includes a thin and solid material such as an
ultra-thin glass to protect the display panel.

[0124] While embodiments of the inventive concept has
been described with reference to exemplary embodiments
thereof, it will be clear to those of ordinary skill in the art to
which the disclosure pertains that various changes and
modifications may be made to exemplary embodiments
without departing from the spirit and technical area of the
inventive concept as defined in the appended claims and
their equivalents.

[0125] Thus, the scope of embodiments of the inventive
concept shall not be restricted or limited by the foregoing
description, but be determined by the broadest permissible
interpretation of the following claims.

What is claimed is:
1. A display device, comprising:
a substrate that includes a first surface, a second surface

opposite to the first surface, a first non-bendable area,
a second non-bendable area, and a bendable area;

a display module disposed on the first surface of the
substrate;
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a first protection film disposed on the second surface of
the substrate and that corresponds to the first non-
bendable area; and

a second protection film disposed on the second surface of
the substrate and that differs from the first protection
film, and that corresponds to the second non-bendable
area,

wherein the first non-bendable area and the second non-
bendable area are separated from each other with the
bendable area in between.

2. The display device of claim 1, wherein the first pro-

tection film includes glass.

3. The display device of claim 1, wherein the second
protection film includes polyimide.

4. The display device of claim 1, wherein the first pro-
tection film includes a first adhesive layer and a first pro-
tection film base, and

the first protection film base is attached to the second
surface of the substrate by the first adhesive layer.

5. The display device of claim 4, wherein the second
protection film includes a second adhesive layer and a
second protection film base, and

the second protection film base is attached to the second
surface of the substrate by the second adhesive layer.

6. The display device of claim 5, wherein the first adhe-
sive layer and the second adhesive layer include an identical
material.

7. A display component, comprising:

a first liner that includes a first area and a second area
separate from the first area by a predetermined dis-
tance;

a first adhesive layer disposed on the first area of the first
liner;

a second adhesive layer disposed on the second area of the
first liner; and

a second liner disposed on the first adhesive layer and the
second adhesive layer.

8. The display component of claim 7, wherein the first
liner is removable from the first adhesive layer and the
second adhesive layer.

9. The display component of claim 7, wherein the second
liner is removable from the first adhesive layer and the
second adhesive layer.

10. The display component of claim 7, wherein the first
adhesive layer and the second adhesive layer include an
identical material.

11. A display component, comprising:

a first liner that includes a first area and a second area
separate from the first area by a predetermined dis-
tance;

a first adhesive layer disposed on the first area of the first
liner;

a second adhesive layer disposed on the second area of the
first liner;

a second liner disposed on the first adhesive layer; and

a protection film disposed on the second adhesive layer.

12. The display component of claim 11, further compris-
ing:

a carrier film disposed on the second liner and the second

adhesive layer.

13. The display component of claim 12, wherein the
carrier film is removable from the second liner and the
second adhesive layer.
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14. The display component of claim 11, wherein the first
liner is removable from the first adhesive layer and the
second adhesive layer.

15. The display component of claim 11, wherein the
second liner is removable from the first adhesive layer.

16. A method of manufacturing a display device, the
manufacturing method comprising:

providing a display panel that includes a first non-bend-

able area, a second non-bendable area, and a bendable
area;

disposing a first adhesive layer on a second surface of the

display panel at a position that corresponds to the first
non-bendable area, and disposing a second adhesive
layer on the second surface of the display panel at a
position that corresponds to the second non-bendable
area; and

disposing a first protection film base on the first adhesive

layer, and disposing a second protection film base that
differs from the first protection film base on the second
adhesive layer,

wherein the first non-bendable area and the second non-

bendable area are separated from each other with the
bendable area in between.
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17. The manufacturing method of claim 16, wherein the
first protection film base comprises glass.

18. The manufacturing method of claim 16, wherein the
second protection film base comprises polyimide.

19. The manufacturing method of claim 16, wherein
disposing the first adhesive layer and disposing the second
adhesive layer comprises:

providing a display component that includes a first liner

that includes a first area and a second area separate
from the first area by a predetermined distance, a first
adhesive layer disposed on the first area of the first
liner, a second adhesive layer disposed on the second
area of the first liner, and a second liner disposed on the
first adhesive layer and the second adhesive layer;
removing the first liner of the display component;
attaching the first adhesive layer and the second adhesive
layer to the second surface of the display panel; and
removing the second liner of the display component.

20. The manufacturing method of claim 19, wherein the
first adhesive layer and the second adhesive layer include an
identical material.



