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[DESCRIPTION]

[Title of Invention]

ELECTRONIC DEVICE COMPRISING FOLDABLE FLEXIBLE PLATE

[ Technical Field]

(1]

Certain embodiments of the disclosure relate to an electronic device including a foldable

flexible plate.

[Background Art]

(2]

Recent design trends for portable electronic devices include increased slimness, rigidity and
improved aesthetics, in further attempts to match consumer preferences. Sometimes, these
elements serve to differentiate functional elements of the devices. These evolutions
include a gradual shift away from a plain rectangular form to a greater diversity of shapes.
For example, an electronic device may be implemented with a deformable structure,
allowing physical reconfiguration from the rectangular shape to another shape. For
example, this may allow a portable device to utilize a large-screen display without impacting

portability.

[Disclosure of Invention]

[ Technical Problem]

(3]

A foldable electronic device may include a hinge structure, a first housing structure and a
second housing structure operably connected to the hinge structure. The foldable
electronic device may be operated in an in-folding type and/or in an out-folding type by
rotating the first housing structure in a range of 0 to 360 degrees relative to the second
housing structure via the hinge structure. The foldable electronic device may include a
flexible display that spans across the first housing structure and the second housing structure
when the device is opened to 180 degrees. In general, an electronic device having a single
housing (e.g., a bar-type electronic device) may include at least one flexible plate that is

arranged on the rear surface of a display in an inner space thereof, which may help to
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(4]

(3]

(6]

(7]

(8]

reinforce rigidity by providing support for the display, and to shield electromagnetic noise.
The flexible plate may be grounded to a printed circuit board ground that is disposed within
the electronic device. In the case of a foldable electronic device, a first housing
structure and a second housing structure may be separated from one another by moving
relative to one another using a hinge structure. Accordingly, in the case of a flexible plate
that is not foldable, the two flexible plates may be separated and arranged in respective
housing structures. In a structure in which the flexible plates are separated and arranged,
folding marks may be generated in portions of a display facing the edge portions of
respective flexible plates near the hinge structure, due to the frequent folding operation of
the electronic device. These fold marks cause malfunctions within the electronic device and
may deteriorate operational reliability.

According to certain embodiments of the disclosure, a flexible plate is provided, supporting
a display panel capable of reducing weight, and increasing flexibility and durability.
According to certain embodiments of the disclosure, a flexible plate is provided, that
improves the surface quality of a flexible display by forming a flat top surface of the flexible
plate.

According to certain embodiments of the disclosure, an electronic device including a
foldable flexible plate is disclosed.

According to certain embodiments of the disclosure, an electronic device including a
foldable flexible plate is disclosed, the flexibility of which is adjustable for each area
according to folding characteristics.

According to certain embodiments of the disclosure, an electronic device including a
foldable flexible plate is disclosed, which may reduce manufacturing cost and increase the

reliability of the final assembly.

[Solution to Problem]

An electronic device according to certain embodiments of the disclosure may include a
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hinge module forming a folding axis, a first housing operatively connected to the hinge
module, a second housing operatively connected to the hinge module, so as to be foldable
relative to the first housing, a display disposed on and spanning from at least a portion of
the first housing to at least a portion of the second housing across the hinge module, wherein
the display includes a display panel, at least one polymer member arranged on a rear surface
of'the display panel, and a flexible plate arranged on a rear surface of the at least one polymer
member, wherein the flexible plate includes a first planar portion facing the first housing, a
second planar portion facing the second housing, and a flexible portion that is bendable, and
interconnecting the first planar portion and the second planar portion, wherein the flexible
portion includes a plurality of support pieces spaced apart from each other via a plurality of
slits, and a plurality of Velcro patterns extending lengthwise from the plurality of support
pieces, and wherein the Velcro patterns of adjacent support pieces are disposed so as to be

engaged with one another in a lattice form.

[ Advantageous Effects of Invention]

(9]

[10]

According to certain embodiments of the disclosure, by providing the foldable flexible plate
into separate components to support the foldable flexible display, it is possible to increase
strength in a folding area, and to adjust flexibility for each area according to various folding
characteristics of the electronic device, so that operational reliability of the folding
mechanism can be improved.

According to certain embodiments of the disclosure, it is possible to improve the surface
quality of the display by breaking the foldable flexible plate into separate components to

support the foldable flexible display.

[Brief Description of Drawings ]

[11]

[12]

In connection with the description of the drawings, the same or similar components may be
denoted by the same or similar reference numerals.

FIG. 1 is a view illustrating an unfolded state of an electronic device according to certain
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embodiments of the disclosure.

[13] FIG. 2 is a view illustrating a folded state of the electronic device of FIG. 1 according to
certain embodiments of the disclosure.

[14] FIG. 3 is an exploded perspective view of the electronic device according to certain
embodiments of the disclosure.

[15] FIG. 4A is an exploded perspective view illustrating a stacked structure of a display
according to certain embodiments of the disclosure.

[16] FIG. 4B is a cross-sectional view illustrating the stacked structure of the display according
to certain embodiments of the disclosure.

[17] FIG. 5A is a view illustrating an electronic device according to certain embodiments of the
disclosure.

[18] FIG. 5B is a view illustrating a flexible plate according to certain embodiments of the
disclosure.

[19] FIG. 6 is a view illustrating a flexible plate according to certain embodiments of the
disclosure.

[20] FIG. 7 is a view illustrating a flexible plate according to certain embodiments of the
disclosure.

[21] FIG. 8 is a view illustrating a material of a flexible plate according to certain embodiments
of the disclosure.

[22] FIG. 9 is a view illustrating a flexible plate according to certain embodiments of the
disclosure.

[23] FIG. 10 is a view illustrating a folding axis according to certain embodiments of the
disclosure.

[24] FIG. 11 is a view illustrating an orientation direction of a flexible plate along a folding axis
according to certain embodiments of the disclosure.

[25] FIG. 12 is a view illustrating an orientation direction of a flexible plate along a folding axis
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according to certain embodiments of the disclosure.

[26] FIG. 13A is a view illustrating a flexible plate of an electronic device according to certain
embodiments of the disclosure.

[27] FIG. 13B is a view illustrating Velcro patterns of a flexible plate according to certain
embodiments of the disclosure.

[28] FIG. 14 is a view illustrating a flexible plate in a folded state (e.g., a closed state) of an
electronic device according to certain embodiments of the disclosure.

[29] FIG. 15 is a view illustrating a flexible plate in an unfolded state (e.g., an open state) of an
electronic device according to certain embodiments of the disclosure.

[30] FIG. 16 is a view illustrating a flexible plate in a compressed state.

[31] FIG. 17 is a view illustrating a flexible plate according to certain embodiments of the
disclosure.

[32] FIG. 18 is a view illustrating a flexible plate according to certain embodiments of the
disclosure.

[33] FIG. 19 is a view illustrating a flexible plate according to certain embodiments of the
disclosure.

[34] FIG. 20 is a view illustrating Velcro patterns according to positions of a flexible plate
according to certain embodiments of the disclosure.

[35] FIG. 21 is a view illustrating a folded state (e.g., a closed state) of an electronic device
according to certain embodiments of the disclosure.

[36] FIG. 22 is a view illustrating a flexible plate of an electronic device according to certain
embodiments of the disclosure.

[37] FIG. 23 is a view illustrating a flexible plate according to certain embodiments of the
disclosure.

[38] FIG. 24 is a view illustrating Velcro patterns of a flexible plate according to certain

embodiments of the disclosure.
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[39] FIG. 25 is a view illustrating a flexible portion of a flexible plate
embodiments of the disclosure.

[40] FIG. 26 is a view illustrating a flexible portion of a flexible plate
embodiments of the disclosure.

[41] FIG. 27 is a view illustrating a flexible portion of a flexible plate
embodiments of the disclosure.

[42] FIG. 28 is a view illustrating a flexible portion of a flexible plate
embodiments of the disclosure.

[43] FIG. 29 is a view illustrating a flexible portion of a flexible plate
embodiments of the disclosure.

[44] FIG. 30 is a view illustrating a flexible portion of a flexible plate
embodiments of the disclosure.

[45] FIG. 31 is a view illustrating a flexible portion of a flexible plate
embodiments of the disclosure.

[46] FIG. 32 is a view illustrating a flexible portion of a flexible plate
embodiments of the disclosure.

[47] FIG. 33 is a view illustrating a flexible portion of a flexible plate
embodiments of the disclosure.

[48] FIG. 34 is a view illustrating a flexible portion of a flexible plate

embodiments of the disclosure.

according to

according to

according to

according to

according to

according to

according to

according to

according to

according to

[49] FIG. 35 is a view illustrating a plurality of slits formed by a line cutting method.

[50] FIG. 36 is a view illustrating a plurality of slits formed by a line cutting method.

certain

certain

certain

certain

certain

certain

certain

certain

certain

certain

[51] FIG. 37 is a view illustrating a flexible plate according to certain embodiments of the

disclosure.

[52] FIG. 38 is a view illustrating a flexible portion of the flexible plate illustrated in FIG. 37.

[53] FIG. 39 is a view illustrating a flexible portion of the flexible plate illustrated in FIG. 37.
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[54]

FIG. 40 is a view illustrating a flexible portion of the flexible plate illustrated in FIG. 37.

[Mode for the Invention]

[55]

[56]

[57]

(58]

[59]

FIG. 1 is a view illustrating an unfolded state of an electronic device 100 according to certain
embodiments of the disclosure. FIG. 2 is a view illustrating a folded state of the electronic
device 100 of FIG. 1 according to certain embodiments of the disclosure.

Referring to FIGS. 1 and 2, the electronic device 100 may include a pair of housing
structures 110 and 120 (e.g., foldable housing structures), a hinge cover 165, and a display
130 (e.g., a flexible display or a foldable display).

According to an embodiment, the pair of housing structures 110 and 120 (e.g., foldable
housing structures) are rotatably coupled via a hinge structure (e.g., the hinge structure 164
in FIG. 3) to be folded relative to each other. According to an embodiment, the hinge cover
165 may cover foldable portions of the pair of housing structures 110 and 120. According
to an embodiment, the display 130 (e.g., a flexible display or a foldable display) may be
arranged in a space defined by a pair of housing structures 110 and 120.

Herein, the surface on which the display 130 is arranged may be defined as the front surface
of the electronic device 100, and the surface opposite to the front surface may be defined as
the rear surface of the electronic device 100. In addition, the surface surrounding the space
between the front surface and the rear surface may be defined as the side surface of the
electronic device 100.

In an embodiment, the pair of housing structures 110 and 120 may include a first housing
structure 110 including a sensor area 131d, a second housing structure 120, a first rear cover
140, and a second rear cover 150. The pair of housing structures 110 and 120 of the
electronic device 100 are not limited to the shape and assembly illustrated in FIGS. 1 and 2,
but may be implemented by other combinations and/or assemblies of other shapes or
components. For example, in another embodiment, the first housing structure 110 and the

first rear cover 140 may be integrated with each other, and the second housing structure 120
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[61]

[62]

[63]

[64]

[65]

and the second rear cover 150 may be integrated with each other.

According to an embodiment, the first housing structure 110 and the second housing
structure 120 may be arranged on opposite sides about a folding axis (the axis A), and may
have generally symmetrical shapes with respect to the folding axis (the axis A).

According to an embodiment, the angle or distance between the first housing structure 110
and the second housing structure 120 may vary depending on whether the electronic device
100 is in the unfolded state (the flat state), in the folded state (the closed state), or in the
intermediate state.

According to an embodiment, the first housing structure 110 may further include a sensor
area 131d in which various sensors are disposed, unlike the second housing structure 120.
In an area other than the sensor area 131d, the first housing structure 110 and the second
housing structure 120 may have mutually symmetrical shapes. As another embodiment,
the sensor arrangement area 131d may be additionally arranged or replaced in at least a
partial area of the second housing structure 120.

In a certain embodiment, the first housing structure 110 may be connected to the hinge
structure (e.g., the hinge structure 164 in FIG. 3) in the unfolded state of the electronic
device 100. The first housing structure 110 may include a first surface 111 arranged to
face the front side of the electronic device 100, a second surface 112 facing the opposite
side to the first surface 111, and a first side member 113 surrounding at least a portion of the
space between the first surface 111 and the second surface 112.

In an embodiment, the first side member 113 may include a first side surface 113a arranged
parallel to the folding axis (the axis A), a second side surface 113b extending from one end
of the first side surface 113a in a direction perpendicular to the folding axis, and a third
surface 113c extending from the other end of the first side surface 113a in a direction
perpendicular to the folding axis (the axis A) and parallel to the second side surface 113b.

In a certain embodiment, the second housing structure 120 may be connected to the hinge
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[67]

structure (e.g., the hinge structure 164 in FIG. 3) in the unfolded state of the electronic
device 100. The second housing structure 120 may include a third surface 121 arranged to
face the front side of the electronic device 100, a fourth surface 122 facing the opposite side
to the third surface 121, and a second side member 123 surrounding at least a portion of the
space between the third surface 121 and the fourth surface 122. In a certain embodiment,
the second side member 123 may include a fourth side surface 123a arranged parallel to the
folding axis (the axis A), a fifth side surface 123b extending from one end of the fourth side
surface 123a in a direction perpendicular to the folding axis (the axis A), and a sixth surface
123¢c extending from the other end of the fourth side surface 123a in a direction
perpendicular to the folding axis (the axis A) and parallel to the fifth side surface 123b. In
an embodiment, in the folded state, the first surface 111 may face the third surface 121.

In a certain embodiment, the electronic device 100 may include a recess 101 configured to
accommodate the display 130 through structural coupling of the first housing structure 110
and the second housing structure 120. The recess 101 may have substantially the same
size as the display 130.

In a certain embodiment, due to the sensor area 131d, the recess 101 may have two or more
different widths in a direction perpendicular to the folding axis (the axis A). For example,
the recess 101 may have a first width W1 between a first portion 110a provided at an edge
of the sensor area 131d of the first housing structure 110 and a second portion 120a of the
second housing structure 120 parallel to the folding axis (axis A), and a second width W,
between a third portion 110b of the first housing structure 110 parallel to the folding axis
(the axis A) while not corresponding to the sensor area 113d and a fourth portion 120b of
the second housing structure 110. In this case, the second width W, may be longer than
the first width W,. For example, the recess 101 may be configured to have the first width
W, from the first portion 110a of the first housing structure 110 to the second portion 120a

of the second housing structure 120, in which the first and second portions are asymmetric
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[69]

[70]

(71]

to each other, and the second width W, from the third portion 110b of the first housing
structure 110 to the fourth portion 120b of the second housing structure 120, such that the
third and fourth portions are symmetric to each other.

In a certain embodiment, the first portion 110a and the third portion 110b of the first housing
structure 110 may be configured to have different distances from the folding axis (the axis
A). The widths of the recess 101 are not limited to the illustrated example. In certain
embodiments, the recess 101 may have two or more different widths due to the shape of the
sensor area 131d or the asymmetric portions of the first housing structure 110 and the second
housing structure 120.

In a certain embodiment, at least a portion of the first housing structure 110 and at least a
portion of the second housing structure 120 may be formed of a metal material or a non-
metal material having rigidity, the level of which is selected in order to support the display
130.

In a certain embodiment, the electronic device 100 may include electronic components
configured to perform various functions and arranged so as to be exposed to the front surface
of the electronic device 100 through the sensor area 131d or one or more openings provided
in the sensor area 131d. In certain embodiments, the electronic components may include,
for example, at least one of a front camera device, a receiver, a proximity sensor, an
illuminance sensor, an iris recognition sensor, an ultrasonic sensor, or an indicator.

In a certain embodiment, the first rear cover 140 may be arranged on the second surface 112
of the first housing structure 110. The first rear cover 140 may have a substantially
rectangular periphery. In a certain embodiment, at least a portion of the edge may be
enclosed by the first housing structure 110. Similarly, the second rear cover 150 may be
arranged on the fourth surface 122 of the second housing structure 120, and at least a portion
of the periphery of the second rear cover 150 may be at least partially enclosed by the second

housing structure 120.

10
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(73]

[74]

[75]

In a certain embodiment, the first rear cover 140 and the second rear cover 150 may have
substantially symmetrical shapes with respect to the folding axis (axis A). As another
embodiment, the first rear cover 140 and the second rear cover 150 may include various
shapes different from each other. As another embodiment, the first rear cover 140 may be
integrated with the first housing structure 110, and the second rear cover 150 may be
integrated with the second housing structure 120.

In a certain embodiment, the first rear cover 140, the second rear cover 150, the first housing
structure 110, and the second housing structure 120 may provide, through a mutually
coupled structure, a space in which various components (e.g., a printed circuit board, an
antenna module, a sensor module, or a battery) of the electronic device 100 are arranged.
In a certain embodiment, one or more components may be arranged or visually exposed on
the rear surface of the electronic device 100. For example, one or more components or
sensors may be visually exposed through a first rear area 141 of the first rear cover 140. In
certain embodiments, the sensors may include a proximity sensor, a rear camera device,
and/or a flash. In another embodiment, at least a portion of a sub-display 152 may be
visually exposed through a second rear area 151 of the second rear cover 150. In another
embodiment, the electronic device 100 may include a speaker module 153, which is
arranged so as to be exposed to at least a partial area of the second rear cover 150.

In a certain embodiment, the display 130 may be arranged in a space defined by the pair of
housing structures 110 and 120. For example, the display 130 may be seated in the recess
101 defined by the pair of housing structures 110 and 120, and may be arranged to occupy
substantially the majority of the front surface of the electronic device 100. Accordingly,
the front surface of the electronic device 100 may include the display 130, as well as a partial
area (e.g., a peripheral area) of the first housing structure 110 and a partial area (e.g., a
peripheral area) of the second housing structure 120, which are adjacent to the display 130.

In a certain embodiment, the rear surface of the electronic device 100 may include the first

11
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[77]

rear cover 140 and a partial area (e.g., a peripheral area) of the first housing structure 110
adjacent to the first rear cover 140, as well as the second rear cover 150 and a partial area
(e.g., aperipheral area) of the second housing structure 120 adjacent to the second rear cover
150.

In a certain embodiment, the display 130 may be a display in which at least a partial area is
deformable into a planar surface or a curved surface. In a certain embodiment, the display
130 may include a folding area 131c, a first area 131a arranged on one side of the folding
area 131c (e.g., the right area of the folding area 131c¢), and a second area 13 1b arranged on
the other side of the folding area 131c (e.g., the left area of the folding area 131c). For
example, the first area 131a may be arranged in the first surface 111 of the first housing
structure 110, and the second area 131b may be arranged in the third surface 121 of the
second housing structure 120.

In a certain embodiment, the area division of the display 130 given by way of example, and
the display 130 may be divided into multiple areas (e.g., four or more areas or two areas)
depending on the structure or functions thereof. As an example, in the embodiment
illustrated in FIG. 1, the area of the display 130 may be divided by the folding area 131c
extending parallel to the y-axis or the folding axis (A-axis). In another embodiment, the
areas of the display 130 may be divided based on another folding area (e.g., a folding area
parallel to the x axis) or another folding axis (e.g., a folding axis parallel to the x axis). The
aforementioned area division of the display is merely physical division based on the pair of
housing structures 110 and 120 and the hinge structure (e.g., the hinge structure 164 in FIG.
3), and the display 130 may display one full screen substantially through the pair of housing
structures 110 and 120 and the hinge structure (e.g., the hinge structure 164 in FIG. 3). In
a certain embodiment, the first area 131a and the second area 131b may have generally
symmetrical shapes with respect to the folding area 131c. However, unlike the second area

131b, the first area 131a may include a cut notch area (e.g., the notch area 133 in FIG. 3),

12
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[79]

[80]

depending on the existence of the sensor area 131d, and may have a shape symmetrical to
the second area 131b in the area other than the notch area. In other words, the first area
131a and the second area 131b may include mutually symmetrical portions and mutually
asymmetrical portions.

The hinge cover 165 illustrated in FIG. 2 may be arranged between the first housing
structure 110 and the second housing structure 120 to cover an internal component (e.g., the
hinge structure 164 in FIG. 3). In a certain embodiment, the hinge cover 165 may be
covered by a portion of the first housing structure 110 and a portion of the second housing
structure 120 or may be exposed to the outside depending on the operating state of the
electronic device 100 (the unfolded state or the folded state).

As an example, as illustrated in FIG. 1, when the electronic device 100 is in the unfolded
state, the hinge cover 165 may not be exposed by being covered by the first housing structure
110 and the second housing structure 120. As an example, as illustrated in FIG. 2, when
the electronic device 100 is in the folded state (e.g., the completely folded state), the hinge
cover 165 may be exposed to the outside between the first housing structure 110 and the
second housing structure 120.  As an example, when the first housing structure 110 and the
second housing structure 120 are in the intermediate state in which the first housing structure
110 and the second housing structure 120 are folded with a certain angle therebetween, the
hinge cover 165 may be partially exposed to the outside of the electronic device 100 between
the first housing structure 110 and the second housing structure 120. In this case, the
exposed area may be smaller than that in the completely folded state. In a certain
embodiment, the hinge cover 165 may include a curved surface.

Hereinafter, the operations of the first housing structure 110 and the second housing
structure 120 and respective areas of the display 130 according to the operating states (e.g.,
the unfolded state (the flat state) and the folded state) of the electronic device 100 will be

described.

13
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[84]

[85]

In a certain embodiment, when the electronic device 100 is in the unfolded state (the flat
state) (e.g., the state of FIG. 1), the first housing structure 110 and the second housing
structure 120 may form an angle of 180 degrees therebetween, and the first area 131a and
the second area 131b of the display may be oriented in the same direction. In addition, the
folding area 131c may form the same plane as the first area 131a and the second area 131b.
As another embodiment, when the electronic device 100 is in the unfolded state (flat state),
the first housing structure 110 may rotate by an angle of 360 degrees relative to the second
housing structure 120 such that the second surface 112 and the fourth surface 122 are
reversely folded to face each other.

In a certain embodiment, when the electronic device 100 is in the folded state (e.g., the state
of FIG. 2), the first housing structure 110 and the second housing structure 120 may be
arranged to face each other. The first area 131a and the second area 131b of the display
130 may face each other while forming a narrow angle (e.g., an angle between 0 and 10
degrees) relative to each other. At least a portion of the folding area 131c may be formed
in a curved surface having a predetermined curvature.

In a certain embodiment, when the electronic device 100 is in the intermediate state, the first
housing structure 110 and the second housing structure 120 may be arranged to form a
predetermined angle therebetween. The first area 131a and the second area 131b of the
display 130 may form therebetween an angle greater than that in the folded state and smaller
than that in the unfolded state. At least a portion of the folding area 131c may be formed
as a curved surface having a predetermined curvature, and the curvature in this case may be
smaller than that in the folded state.

FIG. 3 is an exploded perspective view of an electronic device 100 according to certain
embodiments of the disclosure.

Referring to FIG. 3, the electronic device 100 according to certain embodiments of the

disclosure may include a display 130, a support member assembly 160, at least one printed
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circuit board 170, a first housing structure 110, a second housing structure 120, a first rear
cover 140, and a second rear cover 150.

According to an embodiment, the display 130 may include a display panel 131 (e.g., a
flexible display panel), and at least one plate 132 or layer on which the display panel 131 is
seated. In a certain embodiment, the at least one plate 132 may include a flexible plate
(e.g., the flexible plate 500 in FIGS. 4A and 5A) arranged between the display panel 131
and the support member assembly 160 (e.g., a Cu sheet or a SUS sheet). According to an
embodiment, the flexible plate (e.g., the flexible plate 500 in FIGS. 4A and 5A) may include
a conductive metal.

According to an embodiment, the flexible plate (e.g., the flexible plate 500 in FIGS. 4A and
5A) may have substantially the same area as the display 130, and the area facing the folding
area of the display may be configured to be bendable. The plate 132 may include at least
one auxiliary material layer (e.g., a graphite member) arranged on the rear surface of the
display panel 131. In a certain embodiment, the plate 132 may have a shape corresponding
to that of the display panel 131. For example, a partial area of the first plate 132 may have
a shape corresponding to that of a notch area 133 in the display panel 131.

The support member assembly 160 may include a first support member 161 (e.g., the first
support plate), a second support member 162 (e.g., the second support plate), a hinge
structure 164 arranged between the first support member 161 and the second support
member 162, a hinge cover 165 that covers the hinge structure 164 when the hinge structure
164 is viewed from the outside, and at least one wiring member 163 (e.g., a flexible printed
circuit board (FPCB)) extending across the first and second support members 161 and 162.
In a certain embodiment, the support member assembly 160 may be arranged between the
plate 132 and at least one printed circuit board 170. As an example, the first support
member 161 may be arranged between the first area 131a of the display 130 and a first

printed circuit board 171. The second support member 162 may be arranged between the
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second area 131b of the display 130 and a second printed circuit board 172.

In a certain embodiment, the wiring member 163 and the hinge structure 164 may be at least
partially arranged inside the support member assembly 160. The wiring member 163 may
be arranged in a direction across the first support member 161 and the second support
member 162 (e.g., in the x-axis direction). The wiring member 163 may be arranged in a
direction perpendicular to the folding axis (e.g., the y axis or the folding axis A in FIG. 1)
of the folding area 131c¢ (e.g., in the x-axis direction).

In a certain embodiment, the at least one printed circuit board 170 may include a first printed
circuit board 171 arranged on the first support member 161 side and a second printed circuit
board 172 arranged on the second support member 162 side. The first printed circuit board
171 and the second printed circuit board 172 may be arranged in a space defined by the
support member assembly 160, the first housing structure 110, the second housing structure
120, the first rear cover 140, and the second rear cover 150. Components for implementing
various functions of the electronic device 100 may be mounted on the first printed circuit
board 171 and the second printed circuit board 172.

In a certain embodiment, in a first space of the first housing structure 110 provided through
the first support member 161, a first battery 191 may be arranged at a position facing the
first printed circuit board 171 and a first swelling hole 1611 in the first support member 161.
In addition, at least one sensor module 181 or at least one camera module 182 may be
arranged in the first space of the first housing structure 110. The first housing structure
110 may include a window glass 183 disposed in order to protect the at least one sensor
module 181 and the at least one camera module 182 at a position corresponding to the notch
area 133 in the display 130.

In a certain embodiment, in a second space of the first housing structure 120 provided
through the second support member 162, a second battery 192 may be arranged at a position

facing the second printed circuit board 172 and a second swelling hole 1621 in the second
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support member 162.

According to an embodiment, the first housing structure 110 and the first support member
161 may be integrated with each other. According to an embodiment, the second housing
structure 120 and the second support member 162 may also be integrated with each other.
According to an embodiment, in the second space of the second housing structure 120, a
sub-display 152 may be arranged. According to an embodiment, the sub-display 152 (e.g.,
a second display) may be arranged so as to be visible from the outside through at least a
partial area of the second rear cover 150.

In a certain embodiment, the first housing structure 110 may include a first rotation support
surface 114, and the second housing structure 120 may include a second rotation support
surface 124, which corresponds to the first rotation support surface 114. The first rotation
support surface 114 and the second rotation support surface 124 may include curved surfaces
corresponding to curved surfaces included in the hinge cover 165.

In a certain embodiment, when the electronic device 100 is in the unfolded state (e.g., the
state of FIG. 1), the first rotation support surface 114 and the second rotation support surface
124 may cover the hinge cover 165 such that the hinge cover 165 is not exposed to the rear
surface of the electronic device 100 or is minimally exposed to the rear surface of the
electronic device 100. In a certain embodiment, when the electronic device 100 is in the
folded state (e.g., the state of FIG. 2B), the first rotation support surface 114 and the second
rotation support surface 124 may rotate along the curved surface included in the hinge cover
165 such that the hinge cover 165 is exposed to the rear surface of the electronic device 100
as much as possible.

FIG. 4A is an exploded perspective view illustrating a stacked structure of a display
according to certain embodiments of the disclosure. FIG. 4B is a cross-sectional view
illustrating the stacked structure of the display according to certain embodiments of the

disclosure.
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(98]

[99]

Referring to 4A and 4B, the display 400 may include a window 410 (e.g., a polyimide (PI)
film or ultra-thin glass (UTG)), and a polarizer (POL) 420 (e.g., a polarizing film), a display
panel 430, a polymer member 440, and a flexible plate 500 sequentially arranged on the rear
surface of the window 410.

According to an embodiment, the window 410, the POL 420, the display panel 430, the
polymer member 440, and the flexible plate 500 may be arranged to cross at least a portion
of a first surface (e.g., the first surface 111 in FIG. 1) of a first housing structure (e.g., the
first housing structure 110 in FIG. 1) and at least a portion of a third surface (e.g., the third
surface 121 in FIG. 1) of a second housing structure (e.g., the second housing structure 120

in FIG. 1).

[100]According to an embodiment, the display 400 may include a first area h1, a second area h2,

and a third area h3 (e.g., an area corresponding to the flexible portion 503 in FIG. 5A) (e.g.,
a folding area). The first area h1 may be a planar area corresponding to the first housing
structure 110 of an electronic device (e.g., the electronic device 100 in FIG. 1). The second
area h2 may be a planar area corresponding to the second housing structure 120. The third
area h3 (e.g., an area corresponding to the flexible portion 503 in FIG. 5A) (e.g., a folding
area) may include an area that faces the hinge structure (e.g., the hinge structure 164 of FIG.
3) and is at least partially folded. The first area hl and the second area h2 may be
configured to be foldable or unfoldable about the third area h3 (e.g., the flexible portion 503

(h3) in FIG. 5A) (e.g., a folding area).

[101]According to an embodiment, the POL 420, the display panel 430, the polymer member 440,

and the flexible plate 500 may be attached to each other via adhesive members P1, P2, and
P3, respectively. For example, the adhesive members P1, P2, and P3 may include at least
one of an optical clear adhesive (OCA), a pressure-sensitive adhesive (PSA), a heat-

responsive adhesive, a general adhesive, and a double-sided tape.

[102]According to certain embodiments, the display 400 may include the flexible plate 500
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having substantially the same size and shape as the display panel 430.

[103]According to an embodiment, the display 400 may include another adhesive member P4

(e.g., a double-sided tape or a waterproof member) arranged along an edge on one surface
of the flexible plate 500. According to an embodiment, the display 400 may be attached
to a support member assembly (e.g., the support member assembly 160 in FIG. 3) of the
electronic device (e.g., the electronic device 100 in FIG. 3) via another adhesive member

P4.

[104]According to an embodiment, the flexible plate 500 may include a first planar portion 501

facing the first area of the display 400 (e.g., the first area hl in FIG. 4B), a second planar
portion 502 facing the second area of the display 400 (e.g., the second area h2 in FIG. 4B),
and a flexible portion 503 (e.g., a lattice area) facing the third area of the display 400 (e.g.,
the third area h3 in FIG. 4B). According to an embodiment, the flexible plate 500 may be
provided in a state in which the first planar portion 501, the second planar portion 502, and
the flexible portion 503 are continuously connected to each other. According to an
embodiment, in the flexible plate 500, the first planar portion 501, the second planar portion
502, and the flexible portion 503 may be integrated with each other. According to an
embodiment, the flexible plate 500 may be attached to the rear surface of a polymer (e.g.,
the polymer member 440 in FIG. 4B) via an adhesive member (e.g., the adhesive member
P3 in FIG. 4B) such that the display panel 430 can be folded or unfolded via at least a portion
of the flexible portion 503. In addition, the flexible plate 500 may be provided with
airtightness to block foreign substances that may be introduced from the outside through a
conductive elastic member 460 attached from a portion of the first planar portion 501 to a
portion of the second planar portion 502 through the flexible portion 503. According to an
embodiment, the flexible plate 500 may receive the flexibility of the flexible portion 503 at
least partially via the conductive elastic member 460. According to an embodiment, the

conductive elastic member 460 may be formed to have an elongation of about 1% or more.
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[105]According to certain embodiments, the polymer member 440 may help to show a dark color
(e.g., black) by being applied to the polymer member 440 when the display is turned off.
According to an embodiment, the polymer member 440 may act as a cushion for preventing
damage to the display 400 by absorbing an impact from the outside of the electronic device
(e.g., the electronic device 100 of FIGS. 1 and 2).

[106]According to certain embodiments, the display 400 may include at least one functional
member arranged between the polymer member 440 and the flexible plate 500. According
to an embodiment, the functional member may include a graphite sheet for heat dissipation,
an added display, a poster touch FPCB, a fingerprint sensor FPCB, an antenna radiator for
communication, a heat dissipation sheet, a conductive/non-conductive tape, or an open cell
sponge.

[107]According to an embodiment, when the functional member is bendable, the functional
member may be arranged from the first housing structure (e.g., the first housing structure
110 in FIG. 3) to the second housing structure (e.g., the second housing structure 120 in FIG.
3) via the hinge structure (e.g., the hinge structure 164 in FIG. 3).  As another embodiment,
the display 400 may further include a detecting member configured to detect an input by an
electromagnetic induction type writing member. According to an embodiment, the
detection member may include a digitizer.

[108]FIG. 5A is a view illustrating an electronic device 100 according to certain embodiments of
the disclosure. FIG. 5B is a view illustrating a flexible plate 500 according to certain
embodiments of the disclosure.

[109]Referring to FIGS. 5A and 5B, the electronic device 100 (e.g., the electronic device 100 in
FIGS. 1 and 2 or the electronic device 100 in FIG. 3) may include a first housing structure
401 (e.g., the first housing structure 110 in FIGS. 1 and 2), a second housing structure 402
(e.g., the second housing structure 120 in FIGS. 1 and 2), a first rear cover 404 (e.g., the

first rear cover 140 in FIGS. 1 and 2), a second rear cover 405 (e.g., the second rear cover
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150 in FIGS. 1 and 2), and a flexible plate 500 (the flexible plate 500 in FIG. 4B).

[110]According to an embodiment, the first housing structure 401 (e.g., the first housing 110 in
FIGS. 1 and 2) and the second housing structure 402 (e.g., the second housing structure 120
in FIGS. 1 and 2) of the electronic device 100 (e.g., the electronic device 100 in FIGS. 1
and 2 or the electronic device 100 in FIG. 3) may be arranged on opposite sides of a folding
axis (e.g., the axis A). With the help of the flexible plate 500, the first housing structure
401 and the second housing structure 402 may be folded or unfolded about a folding axis
(e.g., the axis A).

[111]According to an embodiment, the first rear cover 404 and the second rear cover 405 may be
arranged so as to be substantially symmetrical to each other with respect to the folding axis
(the axis A). The first housing structure 401, the second housing structure 402, the first
rear cover 404, and the second rear cover 405 may have a structure coupled to each other.

[112]According to an embodiment, the flexible plate S00 may be in the form of a conductive
metal sheet, which may help to reinforce the rigidity of the electronic device, and may be
used to block ambient noise and dissipate heat emitted from surrounding heat emission
components.

[113]According to an embodiment, the flexible plate 500 may include at least one of Cu, Al, SUS,
or CLAD (e.g., a stacked member in which SUS and Al are alternately arranged). As
another embodiment, the flexible plate 500 may include other alloy materials.

[114]According to an embodiment, the flexible plate 500 may include a first planar portion 501
facing the first area (e.g., the first area h1 in FIG. 4B) of the display (e.g., the display 400 in
FIG. 4B), a second planar portion 502 facing the second area (e.g., the second area h2 in
FIG. 4B) of the display 400, and a flexible portion 503 facing the third area (e.g., the third
area h3 in FIG. 4B) of the display 400. According to an embodiment, the flexible plate
500 may be foldable or unfoldable together with the display panel (e.g., the display panel

430 in FIG. 4B) about the folding axis (e.g., the axis A) via at least a portion of the flexible
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portion 503.

[115]According to an embodiment, at least a portion of the flexible portion 2201 may be arranged
to support the rear surface of the display panel (e.g., the display panel 430 in FIG. 4B) when
the display is subjected to bending (e.g., the third area h3 of the display 400 in FIG. 4B).
As another embodiment, the third area h3 may correspond to at least a portion of the flexible
portion 503.

[116]According to an embodiment, the flexible plate S00 may be arranged between the first area
(e.g., the first area h1 in FIG. 4B) and the second area (e.g., the second area h2 in FIG. 4B)
of the display (e.g., the display 400 in FIG. 4B).

[117]According to an embodiment, the first planar portion 501 of the flexible plate 500 may
include a first support portion 510 that supports the first area (e.g., the first area h1 in FIG.
4B) of the display (e.g., the display 400 in FIG. 4B).

[118]According to an embodiment, the second planar portion 502 of the flexible plate S00 may
include a second support portion 520 that supports the second area (e.g., the second area h2
in FIG. 4B) of the display (e.g., the display 400 in FIG. 4B).

[119]The flexible portion 503 of the flexible plate 500 may include slits 530 provided at regular
or irregular intervals, and a plurality of support pieces 540. The first planar portion 501 of
the flexible plate 500 may include the first support 510 without the slits 530, and the second
planar portion 502 may include the second support 520 without the slits 530. The plurality
of support pieces 540 of the flexible portion 503 may be arranged so as to be connected to
each other. In another example, the plurality of support pieces 540 of the flexible portion
503 may be disposed so as to be separate from each other. Since the slits 530 are formed
in the flexible portion 503, the total weight of the flexible plate 500 is reduced, and
flexibility can be provided at least in part by the formation of the slits 530, so that folding
and unfolding operations can be facilitated via the third area h3 (e.g., the folding area).

[120]According to an embodiment, a conductive elastic member (e.g., the conductive elastic
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member 460 in FIG. 4B) for connecting the plurality of support pieces 540 of the flexible
portion 503 may be arranged under the flexible plate 500. As an example, the conductive
elastic member (e.g., the conductive elastic member 460 of FIG. 4B) may be arranged on
the surface of the flexible plate 500 facing away from the surface facing the display panel

(e.g., the display panel 430 in FIG. 4B) of the flexible plate 500.

[121]In a certain embodiment, the conductive elastic member (e.g., the conductive elastic member

460 in FIG. 4B) may be arranged to overlap at least a portion of the first planar portion 501,
at least a portion of the second planar portion 502, and the entire flexible portion 503. The
first planar portion 501, the second planar portion 502, and the flexible portion 503 may be
connected to each other by the conductive elastic member (e.g., the conductive elastic
member 460 in FIG. 4B). The plurality of support pieces 540 separated (or spaced apart)
from each other by the plurality of slits 530 may remain connected to each other via the
conductive elastic member 460. In addition, the flexibility of the flexible portion 503 may
be provided via the plurality of support pieces 540 spaced apart from each other via the
plurality of slits 530 and connected to each other via the conductive elastic member 460.
In addition, since the plurality of slits 530 are closed via the conductive elastic member 460,
it is possible to prevent external foreign substances from intruding into the device through

the front surface of the flexible plate.

[122]In a certain embodiment, the conductive elastic member 460 may include a conductive

elastic tape member or a conductive elastic film member from a portion of the first planar
portion 501 to at least a portion of the second planar portion 502 across the plurality of
support pieces 540 on the rear surface of the flexible plate 500. In a certain embodiment,
the conductive elastic tape member may be formed of at least one of conductive rubber,

conductive silicone, or conductive urethane.

[123]In a certain embodiment, the first planar portion 501 and the second planar portion 502

spaced apart from each other in the flexible plate 500 may be electrically connected to each
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other via the conductive elastic member 460. Through this, a ground area of a printed
circuit board (e.g., the printed circuit board 170 in FIG. 3) inside the electronic device 100
(e.g., the electronic device 100 in FIG. 3) and the flexible plate 500 may be electrically
connected to each other.

[124]FIG. 6 is a view illustrating a flexible plate 600 according to certain embodiments of the
disclosure.

[125]Referring to FIGS. 5A and 6, the first housing structure 401 (e.g., the first housing structure
110 in FIGS. 1 and 2) and the second housing structure 402 (e.g., the second housing
structure 120 in FIGS. 1 and 2) of the electronic device 100 (e.g., the electronic device 100
in FIGS. 1 and 2 or the electronic device 100 in FIG. 3) may be arranged on opposite sides
of a folding axis (e.g., the axis A). According to an embodiment, with the help of the
flexible plate 600 (e.g., the flexible plate 500 in FIG. 4B), the first housing structure 401
and the second housing structure 402 may be foldable or unfoldable about the folding axis
(e.g., the axis A).

[126]According to an embodiment, the flexible plate 600 may be implemented in the form of a
conductive metal sheet, which may help to reinforce the rigidity of the electronic device,
and may be used to block ambient electrical noise, and dissipate heat emitted from
surrounding heat emission components.

[127]According to an embodiment, the flexible plate 600 may include at least one of Cu, Al, SUS,
or CLAD (e.g., a stacked member in which SUS and Al are alternately arranged). As
another embodiment, the flexible plate 600 may include other alloys and/or materials.

[128]According to an embodiment, the flexible plate 600 may include a first planar portion 601
facing the first area (e.g., the first area h1 in FIG. 4B) of the display (e.g., the display 400 in
FIG. 4B), a second planar portion 602 facing the second area (e.g., the second area h2 in
FIG. 4B) of the display 400, and a flexible portion 603 facing the third area (e.g., the third

area h3 in FIG. 4B) of the display 400. According to an embodiment, the flexible plate
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600 may be foldable or unfoldable together with the display panel (e.g., the display panel
430 in FIG. 4B) about the folding axis (e.g., the axis A) via at least a portion of the flexible
portion 603.

[129]According to an embodiment, at least a portion of the flexible portion 603 may be arranged
to support the rear surface of the display panel (e.g., the display panel 430 in FIG. 4B) during
bending of the flexible display (e.g., the third area h3 of the display 400 in FIG. 4B). As
another embodiment, the third area h3 may correspond to at least a portion of the flexible
portion 603.

[130]According to an embodiment, the flexible plate 600 may be arranged between the first area
(e.g., the first area h1 in FIG. 4B) and the second area (e.g., the second area h2 in FIG. 4B)
of the display (e.g., the display 400 in FIG. 4B).

[131]According to an embodiment, the first planar portion 601 of the flexible plate 600 may
include a first support portion 601 that supports the first area (e.g., the first area h1 in FIG.
4B) of the display (e.g., the display 400 in FIG. 4B).

[132]According to an embodiment, the second planar portion 602 of the flexible plate 600 may
include a second support portion 620 that supports the second area (e.g., the second area h2
in FIG. 4B) of the display (e.g., the display 400 in FIG. 4B).

[133]In a certain embodiment, the flexible portion 603 of the flexible plate 600 may include slits
630 provided at regular or irregular intervals, and a plurality of support pieces 640. As an
example, the slits 630 may be configured in a bar shape. In a certain embodiment, in the
flexible portion 603 of the flexible plate 600, a plurality of support pieces 640 having a
predetermined width w are arranged so as to be spaced apart from each other, via the slits
630 which have a predetermined interval d. The first planar portion 601 of the flexible
plate 600 may include the first support portion 610 without the slits 630, and the second
planar portion 602 may include the second support portion 620 without the slits 630.

[134]According to an embodiment, the plurality of support pieces 640 of the flexible portion 603
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may be arranged so as to be connected to each other. In another example, the plurality of
support pieces 640 of the flexible portion 603 may be arranged so as to be spaced apart from
each other. Since the slits 630 are provided in the flexible portion 603, the total weight of
the flexible plate 600 can be reduced, and flexibility can be provided by the slits 630 such
that folding and unfolding operations can be facilitated in the third area h3 (e.g., the folding

area).

[135]According to an embodiment, a conductive elastic member (e.g., the conductive elastic

member 460 in FIG. 4B) connecting the plurality of support pieces 640 of the flexible
portion 603 may be disposed under the flexible plate 600. As an example, the conductive
elastic member (e.g., the conductive elastic member 460 of FIG. 4B) may be arranged on
the surface of the flexible plate 600 facing away from the surface that faces the display panel

(e.g., the display panel 430 in FIG. 4B) of the flexible plate 600.

[136]In a certain embodiment, the conductive elastic member (e.g., the conductive elastic member

460 in FIG. 4B) may be arranged to overlap at least a portion of the first planar portion 601,
at least a portion of the second planar portion 602, and the entire flexible portion 603. The
first planar portion 601, the second planar portion 602, and the flexible portion 603 may be
connected to each other by the conductive elastic member (e.g., the conductive elastic
member 460 in FIG. 4B). The plurality of support pieces 640 separated (or spaced apart)
from each other by the plurality of slits 630 may remain connected to each other via the
conductive elastic member 460. In addition, flexibility of the flexible portion 603 may be
provided via the plurality of support pieces 640 spaced apart from each other via the plurality
of slits 630, and connected to each other via the conductive elastic member 460. 1In
addition, since the plurality of slits 630 are closed via the conductive elastic member 460, it
is possible to prevent external foreign substances from entering into the device through the

front surface of the flexible plate.

[137]According to an embodiment, a flexibility of the flexible portion 603 of the flexible plate
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600 may be adjusted by changing the shapes and/or arrangement densities of the plurality
of support pieces 640 and slits 630. According to an embodiment, the flexibility of the
flexible portion 603 may be adjusted by changing the width w of the plurality of support
pieces 640. For example, the flexibility of the flexible portion 603 may be adjusted by
adjusted by changing the width w of the plurality of support pieces 640 having the same
interval d gradually increase or decrease leftward or rightward from the folding axis (e.g.,
the axis A). According to an embodiment, the flexibility of the flexible portion 603 may
also be adjusted by making the interval d between the plurality of support pieces 640 having
a same width w gradually decrease or increase in leftwards and/or rightwards directions with
respect to the folding axis (e.g., the axis A). According to an embodiment, the flexibility
of the flexible portion 603 may be adjusted by setting different widths and different intervals

d of the plurality of support pieces 640.

[138]In a certain embodiment, the first planar portion 601 and the second planar portion 602 may

be spaced apart from each other in the flexible plate 600, and may be electrically connected
to each other via the conductive elastic member 460. Through this, a ground area of a
printed circuit board (e.g., the printed circuit board 170 in FIG. 3) within the electronic
device 100 (e.g., the electronic device 100 in FIG. 3) and the flexible plate 600 may be

electrically connected to each other.

[139]FIG. 7 is a view illustrating a flexible plate 700 according to certain embodiments of the

disclosure.

[140]Referring to FIG. 7, the flexible plate 700 according to certain embodiments of the

disclosure may include a first planar portion 701 supporting a first area (e.g., the first area
h1 in FIG. 4B) of a display (e.g., the display 400 in FIG. 4B), a second planar portion 702
supporting a second area (e.g., the second area h2 in FIG. 4B) of the display (e.g., the display
400 in FIG. 4B), and a flexible portion 703 supporting a third area (e.g., the third area h3 in

FIG. 4B) of the display (e.g., the display 400 in FIG. 4B).

277



10

15

20

25

[141]In a certain embodiment, the flexible portion 703 of the flexible plate 700 may include slits
730 provided at regular or irregular intervals and a plurality of support pieces 740. As an
example, the slits 730 may be configured in a bar shape.

[142]In a certain embodiment, in the flexible portion 703 of the flexible plate 700, a plurality of
support pieces 740 having a predetermined width may be arranged so as to be spaced apart
from each other via the slits 730 having a predetermined interval. The first planar portion
701 of the flexible plate 700 may include the first support portion 710 without the slits 730,
and the second planar portion 702 may include the second support portion 720 without the
slits 730.

[143]According to an embodiment, the slits 730 of the flexible portion 703 may be provided as
openings formed at the upper side 704 (e.g., y-axis direction) and the lower side 705 (e.g., -
y-axis direction) with respect to the folding axis (e.g., the axis A). The plurality of support
pieces 740 may be separated from each other at a predetermined interval by the slits 730.
The plurality of support pieces 740 separated by the plurality of slits 730 may remain
connected to each other via a conductive elastic member (e.g., the conductive elastic
member 460 in FIG. 4B). In addition, the flexibility of the flexible portion 703 may be
provided via the plurality of support pieces 740 connected to each other via the conductive
elastic member 460.

[144]FIG. 8 is a view illustrating a material of a flexible plate 800 according to certain
embodiments of the disclosure.

[145]Referring to FIG. 8, according to an embodiment, the first planar portion 801 (e.g., the first
planar portion 701 in FIG. 7) and the second planar portion 802 (e.g., the second planar
portion 702 in FIG. 7) of the flexible plate 800 may be formed using a single material. For
example, the first planar portion 801 and the second planar portion 802 may be formed of a
carbon fiber reinforced plastic (CFRP).

[146]According to an embodiment, the flexible portion 803 (e.g., the flexible portion 703 in FIG.
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7) of the flexible plate 800 may be formed of a plurality of materials. As an example, the
flexible portion 803 may include a resin 810 and a carbon fiber reinforced plastic (CFRP)
820. In a certain embodiment, a plurality of support pieces (e.g., the plurality of support
pieces 740 in FIG. 7) may be formed of the carbon fiber reinforced plastic 820. A resin
810 may be provided in spaces between at least some of the plurality of support pieces (e.g.,
the plurality of support pieces 740 in FIG. 7). For example, the resin 810 may be a
conductive elastic resin, and may be provided by being filled the plurality of slits in a liquid
form and then being cured.

[147]Since the flexible portion 803 is formed of different materials, it is possible to enhance
durability against impacts suffered by the front surface of the electronic device, and to
increase shear strength. In addition, since the flexible portion 803 is formed of different
materials, it is possible to maintain flexibility by increasing repulsion, so that folding and
unfolding operations can be facilitated in the third area h3 (e.g., the folding area).

[148]FIG. 9 is a view illustrating a flexible plate 900 according to certain embodiments of the
disclosure.

[149]Referring to FIG. 9, the flexible plate 900 according to certain embodiments of the
disclosure may include a first planar portion 901 supporting a first area (e.g., the first area
h1 in FIG. 4B) of a display (e.g., the display 400 in FIG. 4B), a second planar portion 902
supporting a second area (e.g., the second area h2 in FIG. 4B) of the display (e.g., the display
400 in FIG. 4B), and a flexible portion 903 supporting a third area (e.g., the third area h3 in
FIG. 4B) of the display (e.g., the display 400 in FIG. 4B).

[150]In a certain embodiment, the flexible portion 903 of the flexible plate 900 may include slits
930 provided at regular or irregular intervals and a plurality of support pieces 940. As an
example, the slits 930 may be formed in a bar shape.

[151]In a certain embodiment, in the flexible portion 903 of the flexible plate 900, a plurality of

support pieces 940 having a predetermined width are arranged so as to be spaced apart from
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each other via the slits 930 having a predetermined interval. The first planar portion 901
of the flexible plate 900 may include the first support portion 910 without the slits 930, and
the second planar portion 902 may include the second support portion 920 without the slits

930.

[152]According to an embodiment, a bridge portion 912 may be provided at the upper side 904

(e.g., y-axis direction) with respect to the folding axis (e.g., the axis A), so that the slits 930
of the flexible portion 703 are closed near the upper side 904 (e.g., the y-axis direction).
The first support portion 910 and the second support portion 920 may be connected to each
other by the bridge portion 912. The slits 930 of the flexible portion 903 may be opened
at the lower side 905 (e.g., -y-axis direction) with respect to the folding axis (e.g., the axis

A).

[153]In a certain embodiment, the upper portions 940a of the plurality of support pieces 940 may

be connected by the bridge portion 912. The middle portion 940b and the lower portion
940c of the plurality of support pieces 940 may be spaced apart from each other at regular
intervals by the slits 930. The plurality of support pieces 940 of the flexible portion 903
are connected to each other by the bridge portion 912. Accordingly, the upper side 904 of
the flexible portion 903 can be formed to be flat, and thus the surface quality of the flexible

portion 903 can be improved.

[154]In a certain embodiment, the plurality of support pieces 940 may remain connected to each

other via a conductive elastic member (e.g., the conductive elastic member 460 in FIG. 4B).
In addition, the flexibility of flexible portion 703 may be provided via the plurality of

support pieces 940 connected to each other via the conductive elastic member 460.

[155]According to an embodiment, the first planar portion 901 (e.g., the first planar portion 701

in FIG. 7) and the second planar portion 902 (e.g., the second planar portion 702 in FIG. 7)
of the flexible plate 900 may be formed of a single material. For example, the first planar

portion 901 and the second planar portion 920 may include a carbon fiber reinforced plastic
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(CFRP).

[156]According to an embodiment, the flexible portion 903 (e.g., the flexible portion 703 in FIG.
7) of the flexible plate 900 may be formed of a plurality of materials. For example, the
flexible portion 903 may include a resin (e.g., the resin 810 in FIG. 8) and a carbon fiber
reinforced plastic (e.g., the carbon fiber reinforced plastic 820 in FIG. 8). In a certain
embodiment, a plurality of support pieces 940 (e.g., the plurality of support pieces 740 in
FIG. 7) may be formed of a carbon fiber reinforced plastic (e.g., the carbon fiber reinforced
plastic 820 in FIG. 8). A resin (e.g., the resin810 in FIG. 8) may be provided in spaces
between the plurality of support pieces 940 (e.g., the plurality of support pieces 740 in FIG.
7). Since the flexible portion 903 is formed of different materials, it is possible to enhance
durability against an impact applied from the front surface of the electronic device and to
increase shear strength. In addition, since the flexible portion 903 is formed of different
materials, it is possible to secure flexibility by increasing repulsion, so that folding and
unfolding operations can be facilitated in the third area h3 (e.g., the folding area).

[157]FIG. 10 is a view illustrating a folding axis according to certain embodiments of the
disclosure. FIG. 11 is a view illustrating an orientation direction of a flexible plate along
a folding axis according to certain embodiments of the disclosure.

[158]Referring to FIGS. 10 and 11, an electronic device 1000 (e.g., the electronic device 100 in
FIG. 5A) may include a flexible plate 1100 (e.g., the flexible plate 500 in FIG. 5SA). The
flexible plate 1100 may include a plurality of layers 1110 and 1120. The plurality of layers
1110 and 1120 of the flexible plate 1100 may include a first support layer 1110 and a second
support layer 1120. In a certain embodiment, the first support layer 1110 may be located
at the uppermost stage, and the second support layer 1120 may be located under the first
support layer 1110.

[159]According to an embodiment, the first support layer 1110 of the flexible plate 1100 may be

provided as a single flat layer supporting a display panel (e.g., the display panel 430 in FIG.
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4B).

[160]According to an embodiment, the second support layer 1120 of the flexible plate 1100 may

include a first planar portion 1101 facing the first area (e.g., the first area h1 in FIG. 4B) of
the display (e.g., the display 400 in FIG. 4B), a second planar portion 1102 facing the second
area (e.g., the second area h2 in FIG. 4B) of the display 400, and a flexible portion 1103
facing the third area (e.g., the third area h3 in FIG. 4B) of the display 400. According to
an embodiment, the flexible plate 1100 may be foldable or unfoldable together with folding
of the display panel (e.g., the display panel 430 in FIG. 4B) about the folding axis (e.g., the

axis A) via at least a portion of the flexible portion 1103.

[161]According to an embodiment, at least a portion of the flexible portion 1103 may be arranged

to support the rear surface of the display panel (e.g., the display panel 430 in FIG. 4B) when
the display is subjected to bending is subjected to bending (e.g., the third area h3 of the

display 400 in FIG. 4B).

[162]According to an embodiment, the flexible portion 1103 of the flexible plate 1100 may

include a plurality of slits 1130 and a plurality of support pieces 1140 provided at regular or
irregular intervals. The first planar portion 1101 and the second planar portion 1102 of the
flexible plate 1100 may be configured without the slits 1130. The plurality of support
pieces 1140 of the flexible portion 1103 may be arranged so as to be connected to each other.
In another example, the plurality of support pieces 1140 of the flexible portion 1103 may be

separated from each other.

[163]According to an embodiment, the first support layer 1110 may be arranged at the upper side

(e.g., the y-axis direction) with respect to the folding axis (e.g., the axis A), and thus the
plurality of slits 1130 in the flexible portion 1103 may be provided in the form of being
closed at the upper side (e.g., the y-axis direction). The first support portion 1110 and the
second support portion 1120 may be connected to each other by the first support layer 1110.

The plurality of slits 1130 in the flexible portion 1103 may be opened at the lower side
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thereof (e.g., the -y-axis direction) with respect to the folding axis (e.g., the axis A).

[164]According to an embodiment, the first support layer 1110 of the flexible plate 1100 may
include a carbon fiber reinforced plastic (CFRP). According to an embodiment, the second
support layer 1120 of the flexible plate 1100 may include a carbon fiber reinforced plastic
(CFRP).

[165]According to an embodiment, the orientation directions of the first support layer 1110 and
the second support layer 1120 of the flexible plate 1100 may be different from each other
with respect to the folding axis 1001 of the electronic device 1000. For example, a
direction 1020 (e.g., the y-axis direction) that is the same as the folding axis 1001 of the
electronic device 1000 may be defined as a 0-degree orientation. As an example, a
direction 1010 (e.g., the x-axis direction) orthogonal to the folding axis 1001 may be defined
as a 90-degree orientation.

[166]According to an embodiment, the first support layer 1110 of the flexible plate 1100 may be
oriented in a single direction. In a certain embodiment, the first support layer 1110 of the
flexible plate 1100 may be oriented in a first direction (e.g., a direction 1020 that is the same
as the folding axis 1001 (e.g., the axis A)) (e.g., the 0-degree orientation).

[167]According to an embodiment, the second support layer 1120 of the flexible plate 1100 may
be oriented in in multiple directions. In a certain embodiment, the second support layer
1120 of the flexible plate 1100 may be oriented in the first direction (e.g., the same direction
1020 as the folding axis 1001 (e.g., the axis A)) (e.g., the 0-degree orientation) and the
second direction (e.g., a direction 1010 orthogonal to the folding axis 1001 (2.3., the axis
A)).

[168]In a certain embodiment, in the flexible plate 1100, the first support layer 1110 is arranged
on the flexible portion 1103 of the second support layer 1120 so that the upper sides of the
plurality of support pieces 1140 of the flexible portion 1103 may be connected to each other

the first support layer 1110. The plurality of support pieces 1140 of the flexible portion
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1103 may be connected by a first support layer 1110 to make the upper side of the flexible
portion 1103 flat. Thus, it is possible to reduce the level difference on the upper surface of
the flexible plate 1100 and to improve surface quality. In addition, in the flexible plate
1100, the first support layer 1110 may be oriented in the first direction, which is the same as
the folding axis 1001 (e.g., the axis A), and the second support layer 1120 may be oriented
in a second direction, which is orthogonal to the first direction and the folding axis 1001
(e.g., the axis A). Thus, it is possible to increase shear strength and to maintain a sufficient
degree of flexibility.

[169]FIG. 12 is a view illustrating an orientation direction of a flexible plate along a folding axis
according to certain embodiments of the disclosure.

[170]Referring to FIGS. 10 and 12, an electronic device 1000 (e.g., the electronic device 100 in
FIG. 5A) may include a flexible plate 1200 (e.g., the flexible plate 500 in FIG. SA). The
flexible plate 1200 may include a plurality of layers 1210, 1220, 1230, and 1240.

[171]According to an embodiment, the plurality of layers 1210, 1220, 1230, and 1240 of the
flexible plate 1200 may include a first support layer 1210, a second support layer 1220, a
third support layer 1230, and a flexible layer 1240.

[172]In a certain embodiment, the first support layer 1210 may be located at the uppermost stage,
and the second support layer 1220 may be located under the first support layer 1210. The
third support layer 1230 may be located under the second support layer 1220. The flexible
layer 1240 may be located under the first support layer 1210.

[173]In a certain embodiment, the first support layer 1210 may be arranged to face all of the first
planar portion 1201, the second planar portion 1202, and the flexible portion 1203. In a
certain embodiment, the first support portion 1221 of the second support layer 1220 may be
arranged at a position overlapping the first planar portion 1201. The second support
portion 1222 of the second support layer 1220 may be arranged at a position overlapping

the second planar portion 1202. The first support portion 1231 of the third support layer
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1230 may be arranged at a position overlapping the first planar portion 1201. The second
support portion 1232 of the third support layer 1230 may be arranged at a position
overlapping the second planar portion 1202. In a certain embodiment, the second support
layer 1220 and the third support layer 1230 are not provided at positions facing the flexible
portion 1203. In a certain embodiment, the flexible layer 1240 may be arranged on the
flexible portion 1203 located between the first planar portion 1201 and the second planar

portion 1202.

[174]According to an embodiment, the flexible plate 1200 may be foldable or unfoldable together

with the display panel (e.g., the display panel 430 in FIG. 4B) about the folding axis (e.g.,

the axis A) via at least a portion of the flexible portion 1203 (e.g., the flexible layer 1240).

[175]According to an embodiment, at least a portion of the flexible portion 1203 may be arranged

to support the rear surface of the display panel (e.g., the display panel 430 in FIG. 4B) when

the display is subjected to bending (e.g., the third area h3 of the display 400 in FIG. 4B).

[176]According to an embodiment, the first support layer 1210 may be arranged at the upper side

(e.g., the y-axis direction) with respect to the folding axis (e.g., the axis A), and thus the
flexible portion 1203 may be provided in the form of being closed at the upper side (e.g.,
the y-axis direction) thereof. The first support portion 1221 and the second support portion
1222 of the second support layer 1220 may be connected to each other by the first support

layer 1210.

[177]According to an embodiment, the first support layer 1210 of the flexible plate 1200 may

include a carbon fiber reinforced plastic (CFRP). According to an embodiment, the first
support portion 1221 and the second support portion 1222 of the second support layer 1220
of the flexible plate 1200 may include a carbon fiber reinforced plastic (CFRP). According
to an embodiment, the first support portion 1231 and the second support portion 1232 of the
third support layer 1230 of the flexible plate 1200 may include a carbon fiber reinforced

plastic (CFRP). According to an embodiment, the flexible layer 1240 may include a heat-
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conducting flexible composite resin (e.g., a graphite composite), a soft graphite resin, and/or
a carbon fiber reinforced plastic (CFRP).

[178]According to an embodiment, the orientation directions of the first support layer 1210, the
second support layer 1220, and the third layer 1230 of the flexible plate 1200 may be
different from each other with respect to the folding axis 1001 of the electronic device 1000.
For example, a direction 1020 (e.g., the y-axis direction) that is the same as the folding axis
1001 of the electronic device 1000 may be defined as a 0-degree orientation. As an
example, a direction 1010 (e.g., the x-axis direction) orthogonal to the folding axis 1001
may be defined as a 90-degree orientation.

[179]According to an embodiment, the first support layer 1210 of the flexible plate 1200 may be
oriented in a single direction. In a certain embodiment, the first support layer 1210 of the
flexible plate 1200 may be oriented in a first direction (e.g., a direction 1020 that is the same
as the folding axis 1001 (e.g., the axis A)) (e.g., the 0-degree orientation).

[180]According to an embodiment, the second support layer 1220 of the flexible plate 1200 may
be oriented in in multiple directions. In a certain embodiment, the second support layer
1220 of the flexible plate 1200 may be oriented in the first direction (e.g., the same direction
1020 as the folding axis 1001 (e.g., the axis A)) (e.g., the 0-degree orientation) and the
second direction (e.g., a direction 1010 orthogonal to the folding axis 1001 (e.g., the axis
A)) (e.g., the 90-degree orientation).

[181]According to an embodiment, the third support layer 1230 of the flexible plate 1200 may be
oriented in a single direction. In a certain embodiment, the third support layer 1230 of the
flexible plate 1200 may be oriented in a first direction (e.g., a direction 1020 that is the same
as the folding axis 1001 (e.g., the axis A)) (e.g., the 0-degree orientation). In another
example, the third support layer 1230 of the flexible plate 1200 may be oriented in a single
direction. In a certain embodiment, the third support layer 1230 of the flexible plate 1200

may be oriented in a second direction (e.g., a direction 1010 that is orthogonal to the folding
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axis 1001 (e.g., the axis A)) (e.g., the 90-degree orientation).

[182]In a certain embodiment, in the flexible plate 1200, the first support layer 1210 may be

arranged on the flexible layer 1240 to make the upper side of the flexible portion 1103 flat.
Through this, it is possible to reduce the level difference on the top surface of the flexible
plate 1200 and to improve the surface quality. In addition, in the flexible plate 1200, the
first support layer 1210 may be oriented in the first direction that is the same as the folding
axis 1001 (e.g., the axis A), the second support layer 1220 may be oriented in a second
direction orthogonal to the first direction and the folding axis 1001 (e.g., the axis A), and
the third support layer 1230 may be oriented in the first direction or the second direction.

Thus, it is possible to increase shear strength and to secure flexibility.

[183]FIG. 13A is a view illustrating a flexible plate of an electronic device according to certain

embodiments of the disclosure. FIG. 13B is a view illustrating Velcro patterns of a flexible

plate according to certain embodiments of the disclosure.

[184]Referring to FIGS. 13A and 13B, an electronic device 1300 (e.g., the electronic device 100

in FIG. 5A) may include a flexible plate 1310 (e.g., the flexible plate 500 in FIG. 5A). The
flexible plate 1310 may be configured in a single layer or a plurality of layers (e.g., the
plurality of layers 1110 and 1120 in FIG. 11 or the plurality of layers 1210, 1220, 1230, and

1240 in FIG. 12).

[185]According to an embodiment, the flexible plate 1310 may include a first planar portion

1311a facing the first area (e.g., the first area h1 in FIG. 4B) of the display (e.g., the display
400 in FIG. 4B), a second planar portion 1311b facing the second area (e.g., the second area
h2 in FIG. 4B) of the display 400, and a flexible portion 1311c facing the third area (e.g.,
the third area h3 in FIG. 4B) of the display 400. According to an embodiment, the flexible
plate 1310 may be foldable or unfoldable together with the display panel (e.g., the display
panel 430 in FIG. 4B) about the folding axis (e.g., the axis A) via at least a portion of the

flexible portion 1311c.
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[186]According to an embodiment, at least a portion of the flexible portion 1311c may be
arranged to support the rear surface of the display panel (e.g., the display panel 430 in FIG.
4B) when the display is subjected to bending (e.g., the third area h3 of the display 400 in
FIG. 4B).

[187]According to an embodiment, the flexible portion 1311c of the flexible plate 1310 may
include a plurality of slits 1316 and support pieces 1312 provided at regular or irregular
intervals, and a plurality of Velcro patterns 1314 extending from the plurality of support
pieces 1312.

[188]In a certain embodiment, the first planar portion 1311a and the second planar portion 1311b
of the flexible plate 1310 may be configured without the plurality of slits 1316 and the
plurality of Velcro patterns 1314. The plurality of support pieces 1312 of the flexible
portion 1311c may be arranged so as to be spaced apart from each other via the plurality of
slits 1316.  The plurality of support pieces 1312 may be connected to each other via the
plurality of Velcro patterns 1314.

[189]In a certain embodiment, the plurality of Velcro patterns 1314 may include first Velcro
patterns 1314a extending in length in a first direction (e.g., the x-axis direction) from the
first side surfaces 1312a of the plurality of support pieces 1312 and a plurality of second
Velcro patterns 1314b extending in length in a second direction (e.g., the -x-axis direction)
from the second side surfaces 1312b of the support pieces 1312.

[190]In a certain embodiment, the plurality of first Velcro patterns 1314a may include first
portions 1314a-1, which extend in the first direction (e.g., the x-axis direction) from the first
side surfaces 1312a of the plurality of support pieces 1312, respectively, and second portions
1314a-2, which extend in a third direction (e.g., the y-axis direction) and a fourth direction
(e.g., the -y-axis direction) from the ends of the first portions 1314a-1, respectively. The
first portions 1314a-1 may have a length extending in the first direction (e.g., the x-axis

direction), and the second portions 1314a-2 may have a length extending in the third

38



10

15

20

25

direction (e.g., the y-axis direction) and the fourth direction (e.g., the -y-axis direction).

[191]In a certain embodiment, the plurality of second Velcro patterns 1314b may include third

portions 1314b-1 having a length extending in the second direction (e.g., the -x-axis
direction) from the second side surfaces 1312b of the plurality of support pieces 1312, and
fourth portions 1314b-2 having a length extending in the third direction (e.g., the y-axis
direction) and the fourth direction (e.g., the -y-axis direction) from the ends of the third
portions 1314b-1, respectively. The third portions 1314b-1 may have a length extending
in the second direction (e.g., the -x-axis direction), and the fourth portions 1314a-2 may
have a length extending in the third direction (e.g., the y-axis direction) and the fourth

direction (e.g., the -y-axis direction).

[192]In a certain embodiment, a support piece 1312 may be located in the center, first Velcro

patterns 1314a may be located in one side direction (e.g., the x-axis direction) of the support
piece 1312, and second Velcro patterns 1314b may be located in the other side direction
(e.g., the -x-axis direction) of the support piece 1312. As another embodiment, a support
piece 1312 may be located in the center, second Velcro patterns 1314b may be located in
one side direction (e.g., the x-axis direction) of the support piece 1312, and first Velcro
patterns 1314a may be located in the other side direction (e.g., the -x-axis direction) of the

support piece 1312.

[193]In a certain embodiment, the first Velcro patterns 1314a and the second Velcro patterns

1314b extending in length from a plurality of adjacent support pieces 1312 may be arranged
so as to be engaged with each other in a lattice form, and thus the plurality of support pieces

1312 may be connected to each other.

[194]In a certain embodiment, first portions 1314a-1 of the first Velcro patterns 1314a and third

portions 1314b-1 of the second Velcro patterns 13 14b may have a first width wl (e.g., about
0.05 mm). In a certain embodiment, second portions 1314a-2 of the first Velcro patterns

1314a and fourth portions 1314b-2 of the second Velcro patterns 1314b may have a second
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width w2 (e.g., about 0.05 mm). In a certain embodiment, the support piece 1312, the first
Velcro patterns 1314a, and the second Velcro patterns 1314b may have may have a third

width w3 (e.g., about 0.2 mm) in total.

[195]In a certain embodiment, when the width of the support pieces 1312 is increased, it is

possible to increase rigidity for supporting the display panel in the folding area. In a certain
embodiment, when the widths of the first Velcro patterns 1314a and the second Velcro
patterns 1314b are increased, it is possible to increase the elongation rate and the shear
strength of the flexible portions 1311c and to secure flexibility. In a certain embodiment,
when the densities of the support pieces 1312, the first Velcro patterns 1314a, and the second
Velcro patterns 1314b are reduced, and the thicknesses of the first Velcro patterns 1314a and
the second Velcro patterns 1314b are increased, it is possible to enhance tensile strength and

shear strength.

[196]FIG. 14 is a view illustrating a flexible plate in a folded state (e.g., a closed state) of an

electronic device according to certain embodiments of the disclosure.

[197]Referring to FIGS. 2 and 14, when the electronic device 100 is in the folded state (e.g., the

closed state), the gaps between the plurality of slits 1316 provided in the flexible portion
(e.g., the flexible portion 703 in FIG. 7, the flexible portion 903 in FIG. 9, the flexible
portion 1103 in FIG. 11, or the flexible portion 1311c of FIG. 13A) of the flexible plate 1310
may be increased to a first interval d1. As an example, since the display 130 is folded
when the electronic device 100 is in the folded state (e.g., the closed state), the interval
between the plurality of slits 1316 in the flexible portion of the flexible plate 1310 in the
folding area may be maximally increased (e.g., the first interval). Even when the gaps
between the plurality of slits 1316 are increased to the first interval d1, the support pieces
may be connected to each other without being separated from each other since the plurality
of first Velcro patterns 1314a and the plurality of second Velcro patterns 1314b of the

plurality of support pieces 1312 are arranged so as to be engaged with each other in the form
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of a lattice.

[198]FIG. 15 is a view illustrating a flexible plate in an unfolded state (e.g., an open state) of an

electronic device according to certain embodiments of the disclosure.

[199]Referring to FIGS. 1 and 15, when the electronic device 100 is in the unfolded state (e.g.,

the opened state), the gaps between the plurality of slits 1316 provided in the flexible portion
(e.g., the flexible portion 703 in FIG. 7, the flexible portion 903 in FIG. 9, the flexible
portion 1103 in FIG. 11, or the flexible portion 1311c of FIG. 13A) of the flexible plate 1310
may be decreased to a second interval d2. As an example, since the display 130 is unfolded
when the electronic device 100 is in the folded state (e.g., the closed state), the interval
between the plurality of slits 1316 in the flexible portion of the flexible plate 1310 in the
folding area may be decreased. Even when the gaps between the plurality of slits 1316 are
decreased to the second interval d2, the polarity of support pieces 1312 may be connected
to each other without being separated from each other since the plurality of support pieces
1312 of the plurality of Velcro patterns 1314 and the plurality of second Velcro patterns

1314b are arranged so as to be engaged with each other in the form of a lattice.

[200]FIG. 16 is a view illustrating a flexible plate in a compressed state.

[201]Referring to FIGS. 1, 2, and 16, when the electronic device 100 is dropped in the folded

state (e.g., the closed state) or the unfolded state (e.g., the open state), a strong unfolding
pressure may be applied to the electronic device 100 instantaneously, which may cause the
gaps between the plurality of slits 1316 provided in the flexible portion (e.g., the flexible
portion 703 in FIG. 7, the flexible portion 903 in FIG. 9, the flexible portion 1103 in FIG.
11, or the flexible portion 1311c of FIG. 13A) of the flexible plate 1310 to be decreased to
a third interval d3. As an example, when a pressure is applied to the electronic device 100
in the unfolded state (e.g., the opened state) by the user’s gripping of the electronic device,
a strong unfolding pressure may be applied to the electronic device 100, which may cause

the gaps between the plurality of slits 1316 provided in the flexible portion (e.g., the flexible
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portion 703 in FIG. 7, the flexible portion 903 in FIG. 9, the flexible portion 1103 in FIG.
11, or the flexible portion 1311c of FIG. 13A) of the flexible plate 1310 to be decreased to
the minimum interval (e.g., the third interval d3). Even when the gaps between the
plurality of slits 1316 are narrowed to the third interval d3, the plurality of support pieces
1312 may be connected to each other without being separated from each other since the
plurality of first Velcro patterns 1314a and the plurality of second Velcro patterns 1314b of
the plurality of support pieces 1312 are arranged so as to be engaged with each other in the
form of a lattice.

[202]FIG. 17 is a view illustrating a flexible plate according to certain embodiments of the
disclosure.

[203]Referring to FIG. 17, the flexible plate 1700 according to certain embodiments of the
disclosure may be configured in a single layer or a plurality of layers (e.g., the plurality of
layers 1110 and 1120 in FIG. 11 or the plurality of layers 1210, 1220, 1230, and 1240 in
FIG. 12).

[204]According to an embodiment, the flexible plate 1700 may include a first planar portion 1701
facing the first area (e.g., the first area h1 in FIG. 4B) of the display (e.g., the display 400 in
FIG. 4B), a second planar portion 1702 facing the second area (e.g., the second area h2 in
FIG. 4B) of the display 400, and a flexible portion 1703 facing the third area (e.g., the third
area h3 in FIG. 4B) of the display 400. According to an embodiment, the flexible plate
1700 may be foldable or unfoldable together with the display panel (e.g., the display panel
430 in FIG. 4B) about the folding axis (e.g., the axis A) via at least a portion of the flexible
portion 1703.

[205]According to an embodiment, at least a portion of the flexible portion 1703 may be arranged
to support the rear surface of the display panel (e.g., the display panel 430 in FIG. 4B) when
the display is subjected to bending (e.g., the third area h3 of the display 400 in FIG. 4B).

[206]According to an embodiment, the flexible portion 1703 of the flexible plate 1700 may
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include a plurality of slits 1730 and support pieces 1710 provided at regular or irregular
intervals, and a plurality of Velcro patterns 1720 extending from the plurality of support
pieces 1710.

[207]According to an embodiment, the first planar portion 1701 of the flexible plate 1700 may
include a first support portion 1740. According to an embodiment, the first planar portion
1702 of the flexible plate 1700 may include a second support portion 1750. The first
support portion 1740 and the second support portion 1750 may be configured without the
plurality of slits 1730 and the plurality of support pieces 1710.

[208]In a certain embodiment, the first planar portion 1701 and the second planar portion 1702
of the flexible plate 1700 may be configured without the plurality of slits 1730 and the
plurality of Velcro patterns 1720. The plurality of support pieces 1710 of the flexible
portion 1703 may be arranged so as to be spaced apart from each other via the plurality of
slits 1730. The plurality of support pieces 1710 may be connected to each other via the
plurality of Velcro patterns 1720.

[209]In a certain embodiment, the plurality of Velcro patterns 1720 may include first Velcro
patterns 1722 extending in length in a first direction (e.g., the x-axis direction) from the first
side surfaces of the plurality of support pieces 1710 and a plurality of second Velcro patterns
1724 extending in length in a second direction (e.g., the -x-axis direction) from the second

side surfaces of the support pieces 1710.

[210]In a certain embodiment, the first Velcro patterns 1722 have a “[>” shape in which the width

of the first Velcro patterns is increased from the first sides of the support pieces 1710 toward

a first direction (e.g., the x-axis direction).

[211]In a certain embodiment, the second Velcro patterns 1724 have a “ <|” shape in which the

width of the first Velcro patterns is increased from the second sides of the support pieces

1710 toward a second direction (e.g., the -x-axis direction).
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[212]In a certain embodiment, a support piece 1710 may be located in the center, first Velcro
patterns 1722 may be located in one side direction (e.g., the x-axis direction) of the support
piece 1710, and second Velcro patterns 1724 may be located in the other side direction (e.g.,
the -x-axis direction) of the support piece 1710. As another embodiment, a support piece
1710 may be located in the center, second Velcro patterns 1724 may be located in one side
direction (e.g., the x-axis direction) of the support piece 1710, and first Velcro patterns 1724
may be located in the other side direction (e.g., the -x-axis direction) of the support piece
1710.

[213]In a certain embodiment, the first Velcro patterns 1722 and the second Velcro patterns 1724
extending in length from a plurality of adjacent support pieces 1710 may be arranged so as
to be engaged with each other in a lattice form, and thus the plurality of support pieces 1710
may be connected to each other.

[214]FIG. 18 is a view illustrating a flexible plate according to certain embodiments of the
disclosure.

[215]Referring to FIG. 18, an electronic device (e.g., the electronic device 100 in FIG. 5A) may
include a flexible plate 1800 (e.g., the flexible plate 900 in FIG. 9, the flexible plate 1100 in
FIG. 11, or the flexible plate 1200 in FIG. 12). The flexible plate 1800 may include a
plurality of layers 1810, 1820, 1830, 1822, and 1832. The plurality of layers 1810, 1820,
1830, 1822, and 1832 of the flexible plate 1800 may include a first support layer 1810, a
second support layer 1820, a third support layer 1830, a first skin layer 1822, and a second
skin layer 1832. In a certain embodiment, the second support layer 1820 and the first skin
layer 1822 may be located at the uppermost portions, and the first support layer 1810 may
be located under the second support layer 1820. The third support layer 1830 and the
second skin layer 1832 may be located under the first support layer 1810.

[216]According to an embodiment, the flexible plate 1800 may include a first planar portion 1801

facing the first area (e.g., the first area h1 in FIG. 4B) of the display (e.g., the display 400 in
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FIG. 4B), a second planar portion 1802 facing the second area (e.g., the second area h2 in
FIG. 4B) of the display 400, and a flexible portion 1803 facing the third area (e.g., the third
area h3 in FIG. 4B) of the display 400. According to an embodiment, the flexible plate
1800 may be foldable or unfoldable together with the display panel (e.g., the display panel
430 in FIG. 4B) about the folding axis (e.g., the axis A) via at least a portion of the flexible

portion 1803.

[217]According to an embodiment, at least a portion of the flexible portion 1803 may be arranged

to support the rear surface of the display panel (e.g., the display panel 430 in FIG. 4B) when

the display is subjected to bending (e.g., the third area h3 of the display 400 in FIG. 4B).

[218]In a certain embodiment, the second support layers 1820 are provided on the first planar

portion 1801 and the second planar portion 1802, respectively, but are not provided on the
flexible portion 1803. The first skin layer 1822 may be arranged on the flexible portion
1803 on the same plane as the second support layer 1820. The first skin layer 1822 may

be arranged in a space between the second support layers 1820.

[219]In a certain embodiment, the third support layers 1830 are provided on the first planar

portion 1801 and the second planar portion 1802, respectively, but are not provided on the
flexible portion 1803. The second skin layer 1832 may be arranged on the flexible portion
1803 on the same plane as the third support layer 1830. The second skin layer 1832 may

be arranged in a space between the third support layers 1830.

[220]According to an embodiment, the flexible portion 1803 of the flexible plate 1800 may

include a plurality of slits 1814 and a plurality of support pieces 1812 provided at regular or
irregular intervals. The plurality of slits 1814 and the plurality of support pieces 1812 may
be formed in the first support layer 1810. The first planar portion 1816 and the second planar
portion 1818 of the first support layer 1810 may be configured without the slits 1814. The
plurality of support pieces 1812 of the flexible portion 1803 may be arranged so as to be

connected to each other. In another example, the plurality of support pieces 1812 of the
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flexible portion 18033 may be separated from each other.

[221]According to an embodiment, the first skin layer 1822 may be arranged at the upper side
(e.g., the y-axis direction) of the first support layer 1810 with respect to the folding axis
(e.g., the axis A), and thus the plurality of slits 1814 in the flexible portion 1803 may be
provided in the form of being closed at the upper side (e.g., the y-axis direction). The
plurality of support pieces 1812 may be connected to each other via the first skin layer 1822.

[222]According to an embodiment, the second skin layer 1832 may be arranged at the lower side
(e.g., the -y-axis direction) of the first support layer 1810 with respect to the folding axis
(e.g., the axis A), and thus the plurality of slits 1814 in the flexible portion 1803 may be
provided in the form of being closed at the lower side (e.g., the -y-axis direction). The
plurality of support pieces 1812 may be connected to each other via the second skin layer
1832.

[223]As another embodiment, the first skin layer 1822 and the second skin layer 1832 may
include slits in a direction orthogonal to the plurality of slits 1814.

[224]According to an embodiment, the first support layer 1810, the second support layer 1820,
and the third support layer 1830 of the flexible plate 1800 may include a carbon fiber
reinforced plastic (CFRP).

[225]In a certain embodiment, the first layer 1810, the second layer 1820, and the third support
layer 1830 of the flexible plate 1800 may be oriented in a first direction (e.g., a direction
1020 that is the same as the folding axis 1001 (e.g., the axis A)) (e.g., the 0O-degree
orientation).

[226]In a certain embodiment, the first support layer 1810, the second support layer 1820, and
the third support layer 1830 of the flexible plate 1800 may be oriented in the first direction
(e.g., the same direction 1020 as the folding axis 1001 (e.g., the axis A)) (e.g., the 0-degree
orientation) and may be oriented in the second direction (e.g., the direction 1010 orthogonal

to the folding axis 1001 (e.g., the axis A)) (e.g., the 90-degree orientation).
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[227]1In a certain embodiment, in the flexible plate 1800, since the first skin layer 1822 is arranged
above the flexible portion 1803 and the second skin layer 1832 is arranged under the flexible
portion 1803, it is flexible to make the upper and lower sides of the flexible portion 1803
flat. It is possible to reduce the level difference on the top and bottom surfaces of the
flexible plate 1800 and to improve surface quality, to increase shear strength, and to secure
flexibility.

[228]FIG. 19 is a view illustrating a flexible plate according to certain embodiments of the
disclosure.

[229]Referring to FIG. 19, an electronic device (e.g., the electronic device 100 in FIG. 5A) may
include a flexible plate 1900 (e.g., the flexible plate 900 in FIG. 9, the flexible plate 1100 in
FIG. 11, or the flexible plate 1200 in FIG. 12). The flexible plate 1900 may include a
plurality of layers 1910, 1920, and 1930. The plurality of layers 1910, 1920, and 1930 of
the flexible plate 1900 may include a first support layer 1910, a second support layer 1920,
and a third support layer 1930. 1In a certain embodiment, the second support layer 1920
may be located at the uppermost stage, and the first support layer 1910 may be located under
the second support layer 1920. The third support layer 1930 may be located under the first
support layer 1910.

[230]According to an embodiment, the flexible plate 1900 may include a first planar portion 1901
facing the first area (e.g., the first area h1 in FIG. 4B) of the display (e.g., the display 400 in
FIG. 4B), a second planar portion 1902 facing the second area (e.g., the second area h2 in
FIG. 4B) of the display 400, and a flexible portion 1903 facing the third area (e.g., the third
area h3 in FIG. 4B) of the display 400. According to an embodiment, the flexible plate
1900 may be foldable or unfoldable together with the display panel (e.g., the display panel
430 in FIG. 4B) about the folding axis (e.g., the axis A) via at least a portion of the flexible
portion 1903.

[231]According to an embodiment, at least a portion of the flexible portion 1903 may be arranged
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to support the rear surface of the display panel (e.g., the display panel 430 in FIG. 4B) when
the display is subjected to bending (e.g., the third area h3 of the display 400 in FIG. 4B).

[232]According to an embodiment, the flexible portion 1903 of the flexible plate 1900 may
include a plurality of slits 1914 and a plurality of support pieces 1912 provided at regular or
irregular intervals. A first planar portion 1916 and a second planar portion 1918 of the first
support layer 1910 may be configured without the slits 1914.

[233]In a certain embodiment, the plurality of slits 1914 may be provided in the first support layer
1910, the second support layer 1920, and the third support layer 1930 of the flexible portion
1903, and the plurality of slits 1914 may be filled with a resin. The plurality of support
pieces 1912 may be connected to each other by the resin filled in the plurality of slits 1914.
In addition, the upper and lower sides of the flexible portion 1903 may be made flat by being
sealed by the resin filled in the plurality of slits 1914. It is possible to reduce the level
difference on the top and bottom surfaces of the flexible plate 1900 and to improve surface
quality, to increase shear strength, and to secure flexibility.

[234]FIG. 20 is a view illustrating Velcro patterns according to positions of a flexible plate
according to certain embodiments of the disclosure. FIG. 21 is a view illustrating a folded
state (e.g., a closed state) of an electronic device according to certain embodiments of the
disclosure.

[235]Referring to FIGS. 20 and 21, an electronic device 2000 (e.g., the electronic device 100 in
FIG. 5A) may include a flexible plate 2010 (e.g., the flexible plate 500 in FIG. 5A or a
flexible plate 1310 in FIG. 13A). The flexible plate 2010 may be configured in a single
layer or a plurality of layers (e.g., the plurality of layers 1110 and 1120 in FIG. 11 or the
plurality of layers 1210, 1220, 1230, and 1240 in FIG. 12).

[236]According to an embodiment, the flexible plate 2010 may include a first planar portion (e.g.,
the first planar portion 1311a in FIG. 13A) facing the first area (e.g., the first area hl in FIG.

4B) of the display (e.g., the display 400 in FIG. 4B), a second planar portion (e.g., the second
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planar portion 1311b in FIG. 13A) facing the second area (e.g., the second area h2 in FIG.
4B) of the display 400, and a flexible portion 2001 (e.g., the flexible portion 1311¢ in FIG.
13A) facing the third area (e.g., the third area h3 in FIG. 4B) of the display 400. According
to an embodiment, the flexible plate 2010 may be foldable or unfoldable together with the
display panel (e.g., the display panel 430 in FIG. 4B) about the folding axis (e.g., the axis A
in FIG. 13A) via at least a portion of the flexible portion 2001.

[237]According to an embodiment, at least a portion of the flexible portion 2001 may be arranged
to support the rear surface of the display panel (e.g., the display panel 430 in FIG. 4B) when
the display is subjected to bending (e.g., the third area h3 of the display 400 in FIG. 4B).

[238]According to an embodiment, the flexible portion 2001 of the flexible plate 2010 may
include a plurality of slits 2011 and support pieces 2013 provided at regular or irregular
intervals, and a plurality of Velcro patterns 2012, 2014, and 2016 extending from the
plurality of support pieces 2013.

[239]The plurality of support pieces 2013 of the flexible portion 2001 may be arranged so as to
be spaced apart from each other via the plurality of slits 2011. The plurality of support
pieces 2013 may be connected to each other via the plurality of Velcro patterns 2012, 2014,
and 2016.

[240]In a certain embodiment, the plurality of Velcro patterns 2012, 2014, and 2016 may include
a plurality of first Velcro patterns 2012, a plurality of second Velcro patterns 2014, and a
plurality of third Velcro patterns 2016.

[241]In a certain embodiment, the plurality of first Velcro patterns 2012 may be arranged in the
upper end 2010a of the flexible plate 2010. In a certain embodiment, the plurality of
second Velcro patterns 2014 may be arranged in the central portion 2010b of the flexible
plate 2010. In a certain embodiment, the plurality of third Velcro patterns 2016 may be
arranged in the lower end 2010c of the flexible plate 2010.

[242]According to an embodiment, when the electronic device 2000 is in the folded state (e.g.,
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the closed state), a high tensile load may be applied to the plurality of first Velcro patterns
2012 arranged in the upper end 2010a and the plurality of third Velcro patterns 2016
arranged in the lower portion 2010c. In a certain embodiment, in order to withstand a high
tensile load applied when the electronic device 2000 is in the folded state (e.g., the closed
state), the plurality of first Velcro patterns 2012 arranged in the upper end 2010a and the
plurality of third Velcro patterns 2016 arranged in the lower end 2010c may be made thicker

than the plurality of second Velcro patterns 2014 arranged in the middle portion 2010b.

[243]FIG. 22 is a view illustrating a flexible plate of an electronic device according to certain

embodiments of the disclosure.

[244]Referring to FIG. 22, an electronic device 2200 (e.g., the electronic device 100 in FIG. 5A)

may include a flexible plate 2210 (e.g., the flexible plate 500 in FIG. 5A or a flexible plate
1310 in FIG. 13A). The flexible plate 2210 may be configured in a single layer or a
plurality of layers (e.g., the plurality of layers 1110 and 1120 in FIG. 11 or the plurality of

layers 1210, 1220, 1230, and 1240 in FIG. 12).

[245]According to an embodiment, the flexible plate 2210 may include a first planar portion (e.g.,

the first planar portion 1311a in FIG. 13A) facing the first area (e.g., the first area hl in FIG.
4B) of the display (e.g., the display 400 in FIG. 4B), a second planar portion (e.g., the second
planar portion 1311b in FIG. 13A) facing the second area (e.g., the second area h2 in FIG.
4B) of the display 400, and a flexible portion 2201 (e.g., the flexible portion 1311c¢ in FIG.
13A) facing the third area (e.g., the third area h3 in FIG. 4B) of the display 400. According
to an embodiment, the flexible plate 2210 may be foldable or unfoldable together in tandem
with the display panel (e.g., the display panel 430 in FIG. 4B) about the folding axis (e.g.,

the axis A in FIG. 13A) via at least a portion of the flexible portion 2201.

[246]According to an embodiment, at least a portion of the flexible portion 2201 may be arranged

to support the rear surface of the display panel (e.g., the display panel 430 in FIG. 4B) when

the display is subjected to bending (e.g., the third area h3 of the display 400 in FIG. 4B).
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[247]According to an embodiment, the flexible portion 2201 of the flexible plate 2210 may
include a plurality of slits 2211 and support pieces 2212 and 2216 provided at regular or
irregular intervals, and a plurality of Velcro patterns 2214 and 2218 extending from the
plurality of support pieces 2212 and 2216.

[248]The plurality of support pieces 2212 and 2216 of the flexible portion 2201 may be arranged
so as to be spaced apart from each other via the plurality of slits 2211. The plurality of
support pieces 2212 and 2216 may be connected to each other via the plurality of Velcro
patterns 2214 and 2218.

[249]In a certain embodiment, the plurality of support pieces 2212 and 2216 may include a
plurality of first support pieces 2212 and a plurality of second support pieces 2216. The
plurality of first support pieces 2212 may decrease in width gradually from an upper end
2210a moving toward the central portion 2210b of the flexible plate 2210. The plurality
of second support pieces 2216 may thus have a taper decreasing in width down towards the
central portion 2210b of the flexible plate 2210.

[250]As another embodiment, the plurality of first support pieces 2212 and the plurality of second
support pieces 2216 may have a taper gradually increasing or decreasing in width in leftward
and/or rightward directions, with respect to the folding axis.

[251]In a certain embodiment, the plurality of Velcro patterns 2214 and 2218 may include a
plurality of first Velcro patterns 2214 and a plurality of second Velcro patterns 2218.

[252]In a certain embodiment, the plurality of first Velcro patterns 2214 may extend in length
from the plurality of first support pieces 2212. The plurality of second Velcro patterns
2218 may extend in length from the plurality of second support pieces 2216.

[253]In a certain embodiment, the plurality of first support pieces 2212 of the flexible plate 2210
may be provided so as to be wider at the upper end 2210a, and the plurality of second support
pieces 2216 may be provided to be wider at the lower end near the central portion 2210c so

that durability against an impact applied to the upper end and lower end of the electronic
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device 2200 can be enhanced and shear strength can be increased. In addition, flexibility

can be secured to facilitate folding and unfolding operations in the folding area.

[254]FIG. 23 is a view illustrating a flexible plate according to certain embodiments of the

disclosure.

[255]Referring to FIG. 23, it is possible to adjust the tensile elongation rate and compression rate

depending on the widths w1 and w2 of the plurality of support pieces 2311, 2321, and 2331
of the flexible plates 2310, 2320, and 2330 and the lengths d1 and d2 of the plurality of

Velcro patterns 2312, 2314, 2322, 2324, 2332, and 2334.

[256]In a certain embodiment, the first support piece 2311 of the first flexible plate 2310 and the

second support piece 2321 of the second flexible play 2320 may be made to have the same
width d1. The first Velcro patterns 2312 and 2314 of the first flexible plate 2310 may have
a first length d1, and the second Velcro patterns 2322 and 2324 of the second flexible plate
2320 may have a second length d2 larger than the first length d1. In this way, when the
first support piece 2311 and the second support piece 2321 are made to have the same width
w1, and the length d2 of the second Velcro patterns 2322 and 2324 is made to be larger than
the length d1 of the first Velcro patterns 2312 and 2314, it is possible to increase the tensile

elongation rate.

[257]In a certain embodiment, the width w2 of the third support piece 2331 of the third flexible

play 2330 may be made to be larger than the width w1 of the first support piece 2311 of the
first flexible plate 2310. The first Velcro patterns 2312 and 2314 of the first flexible plate
2310 may have the first length w1, and the third Velcro patterns 2332 and 2334 of the third
flexible plate 2320 may also have the first length d1 likewise. In this way, when the first
Velcro patterns 2312 and 2314 and the third Velcro patterns 2332 and 2334 are made to the
same length d1 and the width w2 of the third support piece is made to be larger than the
width w1 of the first support piece 2311, it is possible to reduce the tensile elongation rate

and to increase the shear strength.
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[258]FIG. 24 is a view illustrating Velcro patterns 2420 of a flexible plate 2400 according to
certain embodiments of the disclosure.

[259]Referring to FIG. 24, a flexible portion (e.g., the flexible portion 1103 in FIG. 11, the flexible
portion 1311c in FIG. 13A, or the flexible portion 1703 in FIG. 17) of a flexible plate 2400
according to certain embodiments of the disclosure may be arranged in the folding area of
an electronic device (e.g., the electronic device 100 in FIG. 5A).

[260]According to an embodiment, the flexible portion (e.g., the flexible portion 1103 in FIG. 11,
the flexible portion 1311c in FIG. 13A, or the flexible portion 1703 in FIG. 17) of the
flexible plate 2400 may include a plurality of support pieces 2410 and a plurality of Velcro
patterns 2420.

[261]In a certain embodiment, the plurality of Velcro patterns 2420 may include first portions
2422 extending in length from the side surfaces of the plurality of support pieces 2410 and
second portions 2424 extending in length from ends of the first portions 2422. In the
plurality of Velcro patterns 2420, the first portions 2422 may have a first width, and the
second portions 2424 may have a second width greater than the first width. In the plurality
of Velcro patterns 2420, the first portions 2422 may have a bar shape, and the second
portions 2424 may have an elliptical shape having a predetermined curvature.

[262]FIG. 25 is a view illustrating a flexible portion of a flexible plate according to certain
embodiments of the disclosure.

[263]Referring to FIG. 25, in the folded state (e.g., the closed state) of an electronic device (e.g.,
the electronic device 100 in FIG. 2), the flexible portion 2500 (e.g., the flexible portion 703
in FIG. 7 or the flexible portion 903 in FIG. 9) may be in a compressed state 2501. In the
unfolded state (e.g., the opened state) of the electronic device (e.g., the electronic device
100 in FIG. 2), the flexible portion 2500 (e.g., the flexible portion 703 in FIG. 7 or the
flexible portion 903 in FIG. 9) may be in a tensioned state 2502.

[264]In a certain embodiment, the flexible portion 2500 (e.g., the flexible portion 703 in FIG. 7
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or the flexible portion 903 in FIG. 9) may include a plurality of Velcro patterns 2510. As
an example, the plurality of Velcro patterns 2510 may include a plurality of support pieces
2520 and a plurality of slit patterns 2530 provided in the plurality of Velcro patterns 2510.
As an example, a plurality of adjacent support pieces 2520 may be arranged on the same
line in the x-axis direction (e.g., the horizontal direction). A plurality of adjacent support
pieces 2520 are inserted into the slit patterns 2530 and arranged so as to be engaged with
each other in the form of a lattice so that the plurality of Velcro patterns 2510 can be

connected to each other without being separated.

[265]For example, the gaps between the plurality of Velcro patterns 2510 of the flexible portion

2500 may be maximally increased or decreased depending on the compressed state 2501 or
the tensioned state 2502. Even when the interval between the plurality of Velcro patterns
2510 of the flexible portion 2500 is maximally increased or decreased, the support pieces
2520 and the slit patterns 2530 may be arranged so as to be engaged with each other, and

thus the plurality of Velcro patterns 2510 may be connected to each other without separation.

[266]FIG. 26 is a view illustrating a flexible portion of a flexible plate according to certain

embodiments of the disclosure.

[267]Referring to FIG. 26, in the folded state (e.g., the closed state) of an electronic device (e.g.,

the electronic device 100 in FIG. 2), the flexible portion 2600 (e.g., the flexible portion 703
in FIG. 7 or the flexible portion 903 in FIG. 9) may be in a compressed state 2601. In the
unfolded state (e.g., the opened state) of the electronic device (e.g., the electronic device
100 in FIG. 2), the flexible portion 2600 (e.g., the flexible portion 703 in FIG. 7 or the

flexible portion 903 in FIG. 9) may be in a tensioned state 2602.

[268]In a certain embodiment, the flexible portion 2600 (e.g., the flexible portion 703 in FIG. 7

or the flexible portion 903 in FIG. 9) may include a plurality of Velcro patterns 2610. For
example, the plurality of Velcro patterns 2610 may include a plurality of support pieces 2620

and a plurality of slit patterns 2630 provided in the plurality of Velcro patterns 2610. For
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example, a plurality of adjacent support pieces 2620 may be located on different lines in the
x-axis direction (e.g., the horizontal direction) and may be arranged in a zigzag form. The
adjacent support pieces 2620 are inserted into the slit patterns 2630 and arranged so as to be
engaged with each other in the form of a lattice so that the plurality of Velcro patterns 2610

can be connected to each other without being separated.

[269]For example, the gaps between the plurality of Velcro patterns 2610 of the flexible portion

2600 may be maximally increased or decreased depending on the compressed state 2601 or
the tensioned state 2602. Even when the interval between the plurality of Velcro patterns
2610 of the flexible portion is maximally increased or decreased, the plurality of support
pieces 2620 and slit patterns 2630 may be arranged so as to be engaged with each other, and
thus the plurality of Velcro patterns 2610 may be connected to each other without being

separated.

[270]FIG. 27 is a view illustrating a flexible portion of a flexible plate according to certain

embodiments of the disclosure.

[271]Referring to FIG. 27, in the folded state (e.g., the closed state) of an electronic device (e.g.,

the electronic device 100 in FIG. 2), the flexible portion 2700 (e.g., the flexible portion 703
in FIG. 7 or the flexible portion 903 in FIG. 9) may be in a compressed state 2701. In the
unfolded state (e.g., the opened state) of the electronic device (e.g., the electronic device
100 in FIG. 2), the flexible portion 2700 (e.g., the flexible portion 703 in FIG. 7 or the

flexible portion 903 in FIG. 9) may be in a tensioned state 2702.

[272]In a certain embodiment, the flexible portion 2700 (e.g., the flexible portion 703 in FIG. 7

or the flexible portion 903 in FIG. 9) may include a plurality of Velcro patterns 2710. For
example, the plurality of Velcro patterns 2710 may include a plurality of support pieces 2720
and a plurality of slit patterns 2730 provided in the plurality of Velcro patterns 2710. As
an example, the plurality of support pieces 2720 may be provided in the form of embossed

dumbbells, and the plurality of slit patterns 2730 may be provided in the form of engraved
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dumbbells. As an example, a plurality of adjacent support pieces 2720 may be arranged
on the same line in the x-axis direction (e.g., the horizontal direction). The adjacent
support pieces 2720 are inserted into the slit patterns 2730 and arranged so as to be engaged
with each other in the form of a lattice so that the plurality of Velcro patterns 2710 can be

connected to each other without being separated.

[273]As an example, the gaps between the plurality of Velcro patterns 2710 of the flexible portion

2700 may be maximally increased or decreased depending on the compressed state 2701 or
the tensioned state 2702. Even when the interval between the plurality of Velcro patterns
2710 of the flexible portion is maximally increased or decreased, the plurality of support
pieces 2720 and slit patterns 2730 may be arranged so as to be engaged with each other, and
thus the plurality of Velcro patterns 2710 may be connected to each other without being

separated.

[274]FIG. 28 is a view illustrating a flexible portion of a flexible plate according to certain

embodiments of the disclosure.

[275]Referring to FIG. 28, in the folded state (e.g., the closed state) of an electronic device (e.g.,

the electronic device 100 in FIG. 2), the flexible portion 2800 (e.g., the flexible portion 703
in FIG. 7 or the flexible portion 903 in FIG. 9) may be in a compressed state 2801. In the
unfolded state (e.g., the opened state) of the electronic device (e.g., the electronic device
100 in FIG. 2), the flexible portion 2800 (e.g., the flexible portion 703 in FIG. 7 or the

flexible portion 903 in FIG. 9) may be in a tensioned state 2802.

[276]In a certain embodiment, the flexible portion 2800 (e.g., the flexible portion 703 in FIG. 7

or the flexible portion 903 in FIG. 9) may include a plurality of Velcro patterns 2810. As
an example, the plurality of Velcro patterns 2810 may include a plurality of support pieces
2820 and a plurality of slit patterns 2830 provided in the plurality of Velcro patterns 2810.
As an example, the plurality of support pieces 2820 may be provided in the form of

embossed dumbbells, and the plurality of slit patterns 2830 may be provided in the form of
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engraved dumbbells. As example, a plurality of adjacent support pieces 2820 may be
located on different lines in the x-axis direction (e.g., the horizontal direction) and may be
arranged in a zigzag form. The adjacent support pieces 2820 are inserted into the slit
patterns 2830 and arranged so as to be engaged with each other in the form of a lattice so
that the plurality of Velcro patterns 2810 can be connected to each other without being

separated.

[277]As an example, the gaps between the plurality of Velcro patterns 2810 of the flexible portion

2800 may be maximally increased or decreased depending on the compressed state 2801 or
the tensioned state 2802. Even when the interval between the plurality of Velcro patterns
2810 of the flexible portion is maximally increased or decreased, the plurality of support
pieces 2820 and slit patterns 2830 may be arranged so as to be engaged with each other, and
thus the plurality of Velcro patterns 2810 may be connected to each other without being

separated.

[278]FIG. 29 is a view illustrating a flexible portion of a flexible plate according to certain

embodiments of the disclosure.

[279]Referring to FIG. 29, in the folded state (e.g., the closed state) of an electronic device (e.g.,

the electronic device 100 in FIG. 2), the flexible portion 2900 (e.g., the flexible portion 703
in FIG. 7 or the flexible portion 903 in FIG. 9) may be in a compressed state 2901. In the
unfolded state (e.g., the opened state) of the electronic device (e.g., the electronic device
100 in FIG. 2), the flexible portion 2900 (e.g., the flexible portion 703 in FIG. 7 or the

flexible portion 903 in FIG. 9) may be in a tensioned state 2902.

[280]In a certain embodiment, the flexible portion 2900 (e.g., the flexible portion 703 in FIG. 7

or the flexible portion 903 in FIG. 9) may include a plurality of Velcro patterns 2910. As
an example, the plurality of Velcro patterns 2910 may include a plurality of support pieces
2920 and a plurality of slit patterns 2930 provided in the plurality of Velcro patterns 2910.

As an example, the plurality of support pieces 2920 may be provided in the form of
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embossed wedges, and the plurality of slit patterns 2930 may be provided in the form of
engraved wedges. As an example, a plurality of adjacent support pieces 2920 may be
arranged on the same line in the x-axis direction (e.g., the horizontal direction). The
adjacent support pieces 2920 are inserted into the slit patterns 2930 and arranged so as to be
engaged with each other in the form of a lattice so that the plurality of Velcro patterns 2910

can be connected to each other without being separated.

[281]As an example, the gaps between the plurality of Velcro patterns 2910 of the flexible portion

2900 may be maximally increased or decreased depending on the compressed state 2901 or
the tensioned state 2902. Even when the interval between the plurality of Velcro patterns
2910 of the flexible portion is maximally increased or decreased, the plurality of support
pieces 2920 and slit patterns 2930 may be arranged so as to be engaged with each other, and
thus the plurality of Velcro patterns 2910 may be connected to each other without being

separated.

[282]FIG. 30 is a view illustrating a flexible portion of a flexible plate according to certain

embodiments of the disclosure.

[283]Referring to FIG. 30, in the folded state (e.g., the closed state) of an electronic device (e.g.,

the electronic device 100 in FIG. 2), the flexible portion 3000 (e.g., the flexible portion 703
in FIG. 7 or the flexible portion 903 in FIG. 9) may be in a compressed state 3001. In the
unfolded state (e.g., the opened state) of the electronic device (e.g., the electronic device
100 in FIG. 2), the flexible portion 3000 (e.g., the flexible portion 703 in FIG. 7 or the

flexible portion 903 in FIG. 9) may be in a tensioned state 3002.

[284]In a certain embodiment, the flexible portion 3000 (e.g., the flexible portion 703 in FIG. 7

or the flexible portion 903 in FIG. 9) may include a plurality of Velcro patterns 3010. As
an example, the plurality of Velcro patterns 3010 may include a plurality of support pieces
3020 and a plurality of slit patterns 3030 provided in the plurality of Velcro patterns 3010.

As an example, the plurality of support pieces 3020 may be provided in the form of
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embossed wedges, and the plurality of slit patterns 3030 may be provided in the form of
engraved wedges. As example, a plurality of adjacent support pieces 3020 may be located
on different lines in the x-axis direction (e.g., the horizontal direction) and may be arranged
in a zigzag form. The adjacent support pieces 3020 are inserted into the slit patterns 3030
and arranged so as to be engaged with each other in the form of a lattice so that the plurality

of Velcro patterns 3010 can be connected to each other without being separated.

[285]As an example, the gaps between the plurality of Velcro patterns 3010 of the flexible portion

3000 may be maximally increased or decreased depending on the compressed state 3001 or
the tensioned state 3002. Even when the interval between the plurality of Velcro patterns
3010 of the flexible portion is maximally increased or decreased, the plurality of support
pieces 3020 and slit patterns 3030 may be arranged so as to be engaged with each other, and
thus the plurality of Velcro patterns 3010 may be connected to each other without being

separated.

[286]FIG. 31 is a view illustrating a flexible portion of a flexible plate according to certain

embodiments of the disclosure.

[287]Referring to FIG. 31, in the folded state (e.g., the closed state) of an electronic device (e.g.,

the electronic device 100 in FIG. 2), the flexible portion 3100 (e.g., the flexible portion 703
in FIG. 7 or the flexible portion 903 in FIG. 9) may be in a compressed state 3101. In the
unfolded state (e.g., the opened state) of the electronic device (e.g., the electronic device
100 in FIG. 2), the flexible portion 3100 (e.g., the flexible portion 703 in FIG. 7 or the

flexible portion 903 in FIG. 9) may be in a tensioned state 3102.

[288]In a certain embodiment, the flexible portion 3100 (e.g., the flexible portion 703 in FIG. 7

or the flexible portion 903 in FIG. 9) may include a plurality of Velcro patterns 3110. As
an example, the plurality of Velcro patterns 3110 may include a plurality of support pieces
3120 and a plurality of slit patterns 3130 provided in the plurality of Velcro patterns 3110.

As an example, the plurality of support pieces 3120 may be provided in the form of
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embossed clamps, and the plurality of slit patterns 3130 may be provided in the form of
engraved clamps. As an example, a plurality of adjacent support pieces 3120 may be
arranged on the same line in the x-axis direction (e.g., the horizontal direction). The
adjacent support pieces 3120 are inserted into the slit patterns 3130 and arranged so as to be
engaged with each other in the form of a lattice so that the plurality of Velcro patterns 3110

can be connected to each other without being separated.

[289]As an example, the gaps between the plurality of Velcro patterns 3110 of the flexible portion

3100 may be maximally increased or decreased depending on the compressed state 3101 or
the tensioned state 3102. Even when the interval between the plurality of Velcro patterns
3110 of the flexible portion is maximally increased or decreased, the plurality of support
pieces 3120 and slit patterns 3130 may be arranged so as to be engaged with each other, and
thus the plurality of Velcro patterns 3110 may be connected to each other without being

separated.

[290]FIG. 32 is a view illustrating a flexible portion of a flexible plate according to certain

embodiments of the disclosure.

[291]Referring to FIG. 32, in the folded state (e.g., the closed state) of an electronic device (e.g.,

the electronic device 100 in FIG. 2), the flexible portion 3200 (e.g., the flexible portion 703
in FIG. 7 or the flexible portion 903 in FIG. 9) may be in a compressed state 3201. In the
unfolded state (e.g., the opened state) of the electronic device (e.g., the electronic device
100 in FIG. 2), the flexible portion 3200 (e.g., the flexible portion 703 in FIG. 7 or the

flexible portion 903 in FIG. 9) may be in a tensioned state 3202.

[292]1In a certain embodiment, the flexible portion 3200 (e.g., the flexible portion 703 in FIG. 7

or the flexible portion 903 in FIG. 9) may include a plurality of Velcro patterns 3210. As
an example, the plurality of Velcro patterns 3210 may include a plurality of support pieces
3220 and a plurality of slit patterns 3230 provided in the plurality of Velcro patterns 3210.

As an example, the plurality of support pieces 3220 may be provided in the form of
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embossed wedges, and the plurality of slit patterns 3230 may be provided in the form of
engraved wedges. As example, a plurality of adjacent support pieces 3220 may be located
on different lines in the x-axis direction (e.g., the horizontal direction) and may be arranged
in a zigzag form. The adjacent support pieces 3220 are inserted into the slit patterns 3230
and arranged so as to be engaged with each other in the form of a lattice so that the plurality

of Velcro patterns 3210 can be connected to each other without being separated.

[293]As an example, the gaps between the plurality of Velcro patterns 3210 of the flexible portion

3200 may be maximally increased or decreased depending on the compressed state 3201 or
the tensioned state 3202. Even when the interval between the plurality of Velcro patterns
3210 of the flexible portion 3200 is maximally increased or decreased, the plurality of
support pieces 3220 and the slit patterns 3230 may be arranged so as to be engaged with
each other, and thus the plurality of Velcro patterns 3210 may be connected to each other

without being separated.

[294]FIG. 33 is a view illustrating a flexible portion of a flexible plate according to certain

embodiments of the disclosure.

[295]Referring to FIG. 33, the flexible plate (e.g., the conductive plate 700 in FIG. 7) according

to certain embodiments of the disclosure may include a first planar portion (e.g., the first
planar portion 701 in FIG. 7) supporting a first area (e.g., the first area hl in FIG. 4B) of a
display (e.g., the display 400 in FIG. 4B), a second planar portion (e.g., the second planar
portion 702 in FIG. 7) supporting a second area (e.g., the second area h2 in FIG. 4B) of the
display (e.g., the display 400 in FIG. 4B), and a flexible portion 3300 (e.g., the flexible
portion 703 in FIG. 7) supporting a third area (e.g., the third area h3 in FIG. 4B) of the

display (e.g., the display 400 in FIG. 4B).

[296]In a certain embodiment, the flexible portion 3300 of the flexible plate (e.g., the conductive

plate 700 in FIG. 7) may include a plurality of slits 3310 (e.g., the slits 730 in FIG. 7) and a

plurality of support pieces 3320 (e.g., a plurality of support pieces 740 in FIG. 7) provided
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at regular or irregular intervals. As an example, the slits 3310 may be configured in a bar
shape.

[297]In a certain embodiment, in the flexible portion 3300 of the flexible plate (e.g., the
conductive plate 700), a plurality of support pieces 3320 having a predetermined width may
be arranged so as to be spaced apart from each other via the slits 3310 having a
predetermined interval. The first planar portion (e.g., the first planar portion 701 in FIG.
7) of the flexible plate (e.g., the conductive plate 700 in FIG. 7) may include a first support
portion (e.g., the first support portion 701 in FIG. 7) without the slits 3310, and the second
planar portion (e.g., the second planar portion 702 in FIG. 7) may include the second support
portion (e.g., the second support portion 720 in FIG. 7) without the slits 3310.

[298]According to an embodiment, the plurality of slits 3310 in the flexible portion 3300 may be
provided in the form of being opened at the upper side (e.g., y-axis direction) and the lower
side (e.g., -y-axis direction) with respect to the folding axis (e.g., the axis A).

[299]According to an embodiment, the plurality of slits 3310 of the flexible portion 3300 may be
provided to penetrate the flexible portion 3300 from the top surface 3311 to the bottom
surface 3312. The plurality of slits 3310 of the flexible portion 3300 may have a constant
width from the top surface 3311 to the bottom surface 3312.

[300]According to an embodiment, the plurality of support pieces 3320 may be separated from
each other at a predetermined interval by the plurality of slits 3310. The plurality of
support pieces 3320 separated by the plurality of slits 3310 may remain connected to each
other via a conductive elastic member (e.g., the conductive elastic member 460 in FIG. 4B).
In addition, the flexibility of the flexible portion 3300 may be provided via the plurality of
support pieces 3320 connected to each other via a conductive elastic member (e.g., the
conductive elastic member 460 in FIG. 4B).

[301]In a certain embodiment, since it is possible to reduce the number of the plurality of slits

3310 in the flexible portion 3300 from n to 1/2n and to reduce the width of the plurality of
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slits 3310, it is possible to improve the surface quality in the portion in which the flexible
portion 3300 and a display (e.g., the display 400 in FIG. 4B) are in contact with each other.

[302]FIG. 34 is a view illustrating a flexible portion of a flexible plate according to certain
embodiments of the disclosure.

[303]Referring to FIG. 34, the flexible plate (e.g., the conductive plate 700 in FIG. 7) according
to certain embodiments of the disclosure may include a first planar portion (e.g., the first
planar portion 701 in FIG. 7) supporting a first area (e.g., the first area h1l in FIG. 4B) of a
display (e.g., the display 400 in FIG. 4B), a second planar portion (e.g., the second planar
portion 702 in FIG. 7) supporting a second area (e.g., the second area h2 in FIG. 4B) of the
display (e.g., the display 400 in FIG. 4B), and a flexible portion 3400 (e.g., the flexible
portion 703 in FIG. 7) supporting a third area (e.g., the third area h3 in FIG. 4B) of the
display (e.g., the display 400 in FIG. 4B).

[304]In a certain embodiment, the flexible portion 3400 of the flexible plate (e.g., the conductive
plate 700 in FIG. 7) may include a plurality of slits 3410 (e.g., the slits 730 in FIG. 7) and a
plurality of support pieces 3420 (e.g., a plurality of support pieces 740 in FIG. 7) provided
at regular or irregular intervals. As an example, the slits 3410 may be configured in a bar
shape.

[305]In a certain embodiment, in the flexible portion 3400 of the flexible plate (e.g., the
conductive plate 700 in FIG. 7), a plurality of support pieces 3420 having a predetermined
width may be arranged so as to be spaced apart from each other via the slits 3410 having a
predetermined interval. The first planar portion (e.g., the first planar portion 701 in FIG.
7) of the flexible plate (e.g., the conductive plate 700 in FIG. 7) may include a first support
portion (e.g., the first support portion 710 in FIG. 7) without the slits 3410, and the second
planar portion (e.g., the second planar portion 702 in FIG. 7) may include the second portion
(e.g., the second support portion 720 in FIG. 7) without the slits 3410.

[306]According to an embodiment, the plurality of slits 3410 in the flexible portion 3400 may be

63



10

15

20

25

provided in the form of being opened at the upper side (e.g., y-axis direction) and the lower
side (e.g., -y-axis direction) with respect to the folding axis (e.g., the axis A in FIG. 7).

[307]According to an embodiment, the plurality of slits 3410 of the flexible portion 3400 may be
provided to penetrate the flexible portion 3300 from the top surface 3411 to the bottom
surface 3412. The plurality of slits 3410 in the flexible portion 3400 may be increased in
width from the top surface 3411 toward the bottom surface 3412 of the flexible portion.

[308]According to an embodiment, the plurality of support pieces 3420 may be separated from
each other at a predetermined interval by the plurality of slits 3410. The plurality of
support pieces 3420 separated by the plurality of slits 3410 may remain connected to each
other via a conductive elastic member (e.g., the conductive elastic member 460 in FIG. 4B).
In addition, the flexibility of the flexible portion 3400 may be provided via the plurality of
support pieces 3420 connected to each other via a conductive elastic member (e.g., the
conductive elastic member 460 in FIG. 4B). Since the plurality of slits 3410 in the flexible
portion 3400 may be increased in width from the top surface 3411 to the bottom surface
3412, the flexibility of the flexible portion 3400 can be further improved.

[309]In a certain embodiment, since the number of the plurality of slits 3310 in the flexible portion
3400 is decreased from n to 1/2n and the plurality of slits 3410 of the flexible portion 3400
are decreased in width from the bottom surface 3412 toward the top surface 3411, it is
possible to improve the surface quality in the portion in which the flexible portion 3400 and
a display (e.g., the display 400 in FIG. 4B) are in contact with each other.

[310]FIG. 35 is a view illustrating a plurality of slits formed by a line cutting method.

[311]Referring to FIG. 35, the flexible portion 3500 of the flexible plate (e.g., the conductive
plate 700 in FIG. 7) may include a plurality of slits 3520.

[312]In a certain embodiment, a plurality of slits 3520 may be provided by marking portions 3510
to be cut in broken line shapes using a laser and removing the portions 3510 to be cut by a

line cutting method. As an example, the slits 3520 may be provided to be arranged in units
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of two slits.

[313]FIG. 36 is a view illustrating a plurality of slits formed by a line cutting method.

[314]Referring to FIG. 36, the flexible portion 3600 of the flexible plate (e.g., the conductive
plate 700 in FIG. 7) may include a plurality of slits 3620.

[315]In a certain embodiment, a plurality of slits 3620 may be provided by marking portions 3610
to be cut in broken line shapes using a laser and removing the portions 3610 to be cut by a
line cutting method.  As an example, the slits 3520 may be provided to be arranged in units
of one slit.

[316]FIG. 37 is a view illustrating a flexible plate according to certain embodiments of the
disclosure.

[317]Referring to FIG. 37, a flexible plate 3700 (e.g., the conductive plate 700 in FIG. 7 or the
flexible display 3800 in FIG. 38) according to certain embodiments of the disclosure may
include planar portions 3710 (e.g., the first planar portion 701 and the second planar portion
702 in FIG. 7) supporting a first area (e.g., the first area h1 and the second area h2 in FIG.
4B) of a display (e.g., the display 400 in FIG. 4B), and a flexible portion 3720 (e.g., the
flexible portion 703 in FIG. 7) supporting a third area (e.g., the third area h3 in FIG. 4B) of
the display (e.g., the display 400 in FIG. 4B).

[318]FIG. 38 is a view illustrating a flexible portion of the flexible plate illustrated in FIG. 37.

[319]Referring to FIG. 38, In a certain embodiment, a flexible portion 3800 of a flexible plate
(e.g., the conductive plate 700 in FIG. 7) may include planar portions 3810 (e.g., the first
planar portion 701 and the second planar portion 702 in FIG. 7 or the planar portions 3710
in FIG. 37) supporting a first area (e.g., the first area h1 and the second area h2 in FIG. 4B)
of a display (e.g., the display 400 in FIG. 4B), and a flexible portion 3820 (e.g., the flexible
portion 703 in FIG. 7 or the flexible portion 3720 in FIG. 37) supporting a third area (e.g.,
the third area h3 in FIG. 4B) of the display (e.g., the display 400 in FIG. 4B).

[320]In a certain embodiment, the planar portions 3810 are hard areas and may include a first
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member 3811 (e.g., first carbon fiber) and a second member 3812 (second carbon fiber).
As an example, the first member 3811 (e.g., first carbon fiber) and the second member 3812
(second carbon fiber) may be twisted. As an example, the stretching directions of the first
member 3811 (e.g., first carbon fiber) and the second member 3812 (second carbon fiber)
may be different from each other. As an example, the stretching directions of the first
member 3811 (e.g., first carbon fiber) and the second member 3812 (second carbon fiber)
may be orthogonal to each other.

[321]As an example, the fiber direction 3811a of the first members 3811 (e.g., first carbon fiber)
of the planar portions 3810 may be the x-axis direction (e.g., the horizontal direction in FIG.
38). The fiber direction 3812a of the second members 3812 (second carbon fiber) of the
planar portions 3810 may be the y-axis direction (e.g., the vertical direction in FIG. 38).

[322]In a certain embodiment, the flexible portion 3820 may be arranged between the planar
portions 3810. The flexible portion 3820 may include a third member (e.g., third carbon
fiber). As an example, the third member (e.g., third carbon fiber) of the flexible portion
3820 may be provided to be connected to the first member 3811 (e.g., first carbon fiber) or
the second member 3812 (second carbon fiber) of the planar portions 3810.

[323]In a certain embodiment, the flexible portion 3820 may be provided in a form corrugated in
a zig-zag manner to be stretchable and foldable.

[324]As an example, the fiber direction of the third member (e.g., third carbon fiber) of the
flexible portion 3820 may be a direction deviated by 45 degrees with respect the stretching
direction of the first members 3811 (e.g., first carbon fiber) of the planar portions 3810.

[325]As an example, the fiber direction of the third member (e.g., third carbon fiber) of the
flexible portion 3820 may be a direction deviated by 45 degrees with respect the stretching
direction of the second members 3812 (e.g., second carbon fiber) of the planar portions 3810.

[326]FIG. 39 is a view illustrating a flexible portion of the flexible plate illustrated in FIG. 37.

[327]Referring to FIG. 39, In a certain embodiment, a flexible portion 3900 of a flexible plate
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(e.g., the conductive plate 700 in FIG. 7) may include planar portions 3910 (e.g., the first
planar portion 701 and the second planar portion 702 in FIG. 7, the planar portions 3710 in
FIG. 37, or the planar portions 3810 in FIG. 38) supporting a first area (e.g., the first area
h1 and the second area h2 in FIG. 4B) of a display (e.g., the display 400 in FIG. 4B), and a
flexible portion 3920 (e.g., the flexible portion 703 in FIG. 7, the flexible portion 3720 in
FIG. 37, or the flexible portion 3820 in FIG. 38) supporting a third area (e.g., the third area

h3 in FIG. 4B) of the display (e.g., the display 400 in FIG. 4B).

[328]In a certain embodiment, the planar portions 3910 are hard areas and may include a first

member 3911 (e.g., first resin) and a second member 3912 (second resin). As an example,
the first member 3911 (e.g., first resin) and the second member 3912 (second resin) may be
twisted. As an example, the first members 3911 of the planar portions 3910 may include
arigid resin.  As an example, the stretching directions of the first member 3911 (e.g., first
resin) and the second member 3912 (second resin) may be different from each other. As
an example, the stretching directions of the first member 3911 (e.g., first resin) and the

second member 3912 (second resin) may be orthogonal to each other.

[329]For example, the first members 3911 (e.g., first resin) of the planar portions 3910 may be

provided to extend in a horizontal direction (e.g., the x-axis direction). The second
members 3912 (second resin) of the planar portions 3910 may be provided to extend in a

vertical direction (e.g., the y-axis direction).

[330]In a certain embodiment, the flexible portion 3920 may be arranged between the planar

portions 3910. The flexible portion 3920 may include a third member (e.g., third resin).
As an example, the third member (e.g., third resin) of the flexible portion 3920 may include
asoftresin. Asan example, the third member (e.g., third resin) of the flexible portion 3920
may be provided to be connected to the first member 3911 (e.g., first resin) or the second

member 3912 (second resin) of the planar portions 3910.

[331]In a certain embodiment, the flexible portion 3920 may be provided in a form corrugated in
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a zig-zag manner to be stretchable and foldable.

[332]As an example, the third member (e.g., third resin) of the flexible portion 3920 may be
stretched in a direction deviated by 45 degrees with respect the stretching direction of the
first members 3911 (e.g., first resin) of the planar portions 3910.

[333]As an example, the third member (e.g., third resin) of the flexible portion 3920 may be
stretched in a direction deviated by 45 degrees with respect the stretching direction of the
second members 3912 (e.g., second resin) of the planar portions 3910.

[334]FIG. 40 is a view illustrating a flexible portion of the flexible plate illustrated in FIG. 37.

[335]Referring to FIG. 40, In a certain embodiment, a flexible portion 4000 of a flexible plate
(e.g., the conductive plate 700 in FIG. 7) may be provided in a form corrugated in a zig-zag
manner to be stretchable and foldable.

[336]As an example, the flexible portion 4000 may include a plurality of support pieces 4010, a
plurality of grooves 4020 provided to have a predetermined depth between the plurality of
support pieces 4010, and a resin layer 4030 provided to fill the plurality of grooves 4020 in
the flexible portion 4000. The resin layer 4030 is provided to fill the plurality of grooves
4020 in the flexible portion 4000 to improve the surface quality of the flexible portion 4000.

[337]An electronic device (e.g., the electronic device 100 in FIGS. 1 to 3, the electronic device
100 in FIG. 5A, the electronic device 1000 in FIG. 10, or the electronic device 1300 in FIG.
13) according to certain embodiments of the disclosure may include a hinge module (e.g.,
the hinge structure 164 in FIG. 3) arranged on a folding axis (e.g., “A” in FIG. 5A), a first
housing (e.g., the first housing structure 110 in FIGS. 1 and 2 or the first housing structure
401 in FIG. 5A) connected to the hinge module 164, a second housing (e.g., the second
housing structure 120 in FIGS. 1 and 2 or the second housing structure 402 in FIG. SA)
connected to the hinge module 164 to be foldable relative to the first housing structure 110
or 401, and a display (e.g., the display 400 of FIGS. 4A and 4B) arranged so as to be

supported from at least a portion of the first housing 110 or 401 to at least a portion of the
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second housings 120 or 402 across the hinge module 164. The display 400 may include a
display panel (e.g., the display panel 430 in FIGS. 4A and 4B), at least one polymer member
(e.g., the polymer member 440 in FIGS. 4A and 4B) arranged on the rear surface of the
display panel 430, and a flexible plate (e.g., the flexible plate 500 in FIG. SA, the flexible
plate 700 in FIG. 7, the flexible plate 900 in FIG. 9, the flexible plate 1100 in FIG. 11, the
flexible plate 1200 in FIG. 12, the flexible plate 1310 in FIG. 13A, the flexible plate 1700
in FIG. 17, the flexible plate 1800 in FIG. 18, the flexible plate 1900 in FIG. 19, the flexible
plate 2010 in FIG. 20, the flexible plate 2210 in FIG. 22, or the flexible plate 2310 in FIG.
23) arranged on the rear surface of the polymer member 440. The flexible plate 500, 700,
900, 1100, 1200, 1310, 1700, 1800, 1900, 2010, 2210, or 2310 may include a first planar
portion (e.g., the first planar portion 501 in FIG. 5, the first planar portion 601 in FIG. 6, or
the first planar portion 701 in FIG. 7) facing the first housing 110 or 401, a second planar
portion 502, 602, or 702 facing the second housing 120 or 402, a flexible portion (e.g., the
flexible portion 503 in FIG. 5, the flexible portion 603 in FIG. 6, or the flexible portion 703
in FIG. 7) interconnecting the first planar portion 501, 601, or 701 and the second planar
portion (e.g., the second planar portion 502 in FIG. 5, the second planar portion 602 in FIG.
6, or the second planar portion 702 in FIG. 7), and arranged so as to be bendable. The
flexible portion 503, 603, or 703 may include a plurality of support pieces (e.g., the support
pieces 540 in FIG. 5, the support pieces 640 in FIG. 6, and the support pieces 740 in FIG.
7) arranged so as to be spaced apart from each other via a plurality of slits (e.g., the slits 530
in FIG. 5, the slits 630 in FIG. 6, or the slits 730 in FIG. 7) and a plurality of Velcro patterns
(e.g., the Velcro patterns 1314 in FIGS. 13 to 15 or the Velcro patterns 2012, 2014, or 2016
in FIG. 20) extending in length from the plurality of support pieces 540, 640, or 740, and
the Velcro patterns 1314, 2012, 2014, or 2016 of adjacent support pieces 540, 640, or 740

may be arranged so as to be engaged with each other in the form of a lattice.

[338]According to an embodiment, the electronic device 100, 1000, or 1300 may include a
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conductive elastic member (e.g., the conductive elastic member 460 in FIG. 4B) electrically
and physically interconnecting the first planar portion 501, 601, or 701, the plurality of
support pieces 540, 640, or 740, and the second planar portion 502, 602, or 702.

[339]According to an embodiment, the flexibility of the flexible portion 503, 603, or 703 may be
determined by the conductive elastic member (e.g., the conductive elastic member 460 in
FIG. 4B) interconnecting the plurality of support pieces 540, 640, or 740.

[340]According to an embodiment, the flexibility of the flexible portion 503, 603, or 703 may be
determined by width of the plurality of support pieces 540, 640, or 740.

[341]According to an embodiment, the flexibility of the flexible portion 503, 603, or 703 may be
determined by the length of the plurality of Velcro patterns 1314, 2012, 2014, or 2016.
[342]According to an embodiment, the plurality of support pieces 540, 640, or 740 may be
arranged to have a length in a first direction parallel to the folding axis (e.g., “A” in FIG.
5A) and to be spaced apart from each other at a predetermined interval in a second direction

perpendicular to the first direction via the plurality of slits 530, 630, or 730.

[343]According to an embodiment, the plurality of slits 530, 630, or 730 may include a resin.

[344]According to an embodiment, the resin may be formed by being filled in the plurality of
slits 530, 630, or 730 in a liquid form and being cured.

[345]According to an embodiment, among the plurality of support pieces 540, 640, and 740, first
support pieces 540, 640, or 740 may be decreased in width from the upper end of the flexible
plate 500, 700, 900, 1100, 1200, 1310, 1700, 1800, 1900, 2010, 2210, or 2310 toward the
central portion of the flexible plate. Among the plurality of support pieces 540, 640, or
740, second support pieces 540, 640, or 740 may be decreased in width from the lower
portion of the flexible plate 500, 700, 900, 1100, 1200, 1310, 1700, 1800, 1900, 2010, 2210,
or 2310 toward the central portion of the flexible plate.

[346]According to an embodiment, the plurality of support pieces 540, 640, or 740 may be

gradually increased or decreased in width leftward and rightward with respect to the folding
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axis (e.g., “A” in FIG. 5A) in the second direction.

[347]According to an embodiment, the flexibility of the flexible portion 503, 603, or 703 may be
determined based on the arrangement density of the plurality of support pieces 540, 640, or
740.

[348]According to an embodiment, the plurality of support pieces 540, 640, or 740 may be
gradually increased or decreased in interval leftward and rightward with respect to the
folding axis (e.g., “A” in FIG. 5A) in the second direction.

[349]According to an embodiment, the flexibility of the flexible portion 503, 603, or 703 may be
determined by the widths of the plurality of support pieces 540, 640, or 740 which are
different from each other in the first direction.

[350]According to an embodiment, a first skin layer may be arranged in a partial area of the upper
end of the flexible portion 503, 603, or 703.

[351]According to an embodiment, a second skin layer may be arranged in a partial area of the
lower end of the flexible portion 503, 603, or 703.

[352]According to an embodiment, the flexibility of the flexible portion 503, 603, or 703 may be
determined by the width of the plurality of Velcro patterns 1314, 2012, 2014, or 2016.
[353]According to an embodiment, among the plurality of Velcro patterns 1314, 2012, 2014, or
2016, first Velcro patterns 1314a or 2012 may be arranged to have a first width at the upper
end of the flexible plate 500, 700, 900, 1100, 1200, 1310, 1700, 1800, 1900, 2010, 2210, or
2310. Among the plurality of Velcro patterns 1314, 2012, 2014, or 2016, second Velcro
patterns 1314b or 2014 may be arranged to have the first width at the lower end of the
flexible plate 500, 700, 900, 1100, 1200, 1310, 1700, 1800, 1900, 2010, 2210, or 2310.
Among the plurality of Velcro patterns 1314,2012,2014, or 2016, third Velcro patterns 2016
may be arranged to have a second width smaller than the first width in the central portion of
the flexible plate 500, 700, 900, 1100, 1200, 1310, 1700, 1800, 1900, 2010, 2210, or 2310.

[354]According to an embodiment, the flexible plate 500, 700, 900, 1100, 1200, 1310, 1700, 1800,
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1900, 2010, 2210, or 2310 may include a front surface facing the polymer member 440 and

a rear surface facing away from the front surface. The conductive elastic member (e.g.,

the conductive elastic member 460 in FIG. 4b) may be arranged on the rear surface of the

flexible plate 500, 700, 900, 1100, 1200, 1310, 1700, 1800, 1900, 2010, 2210, or 2310 to
5 block the flexible portion 503, 603, or 703.

[355]According to an embodiment, the first planar portion 501, 601, or 701, the second planar
portion 502, 602, or 702, and the flexible portion 503, 603, or 703 may include a carbon
fiber reinforced plastic (CFRP).

[356]According to an embodiment, the flexible plate 500, 700, 900, 1100, 1200, 1310, 1700, 1800,

10 1900, 2010, 2210, or 2310 may include at least one of Cu, Al, Mg, SUS, or CLAD in which
SUS and Al are alternately arranged.

[357]The embodiments of the disclosure disclosed in this specification and drawings are provided
merely to propose specific examples in order to easily describe the technical features
according to the embodiments of the disclosure and to help understanding of the

15 embodiments of the disclosure, and are not intended to limit the scope of the embodiments
of the disclosure. Accordingly, the scope of the certain embodiments of the disclosure
should be construed in such a manner that, in addition to the embodiments disclosed herein,
all changes or modifications derived from the technical idea of the certain embodiments of
the disclosure are included in the scope of the certain embodiments of the disclosure.

20
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[CLAIMS]
1. An electronic device, comprising:
a hinge module forming a folding axis;
a first housing operatively connected to the hinge module;
a second housing operatively connected to the hinge module, so as to be
foldable relative to the first housing; and
a display disposed on and spanning from at least a portion of the first housing
to at least a portion of the second housing across the hinge module,
wherein the display includes:
a display panel,
at least one polymer member arranged on a rear surface of the
display panel, and
a flexible plate arranged on a rear surface of the at least one polymer
member,
wherein the flexible plate includes:
a first planar portion facing the first housing,
a second planar portion facing the second housing, and
a flexible portion that is bendable, and interconnecting the first
planar portion and the second planar portion,
wherein the flexible portion includes a plurality of support pieces arranged
so as to be spaced apart from each other via a plurality of slits, and a plurality of
Velcro patterns extending lengthwise from the plurality of support pieces, and
wherein the Velcro patterns of adjacent support pieces are disposed so as to

be engaged with one another in a lattice form.

2. The electronic device of claim 1, further comprising:
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a conductive elastic member electrically and physically connecting the first

planar portion, the plurality of support pieces, and the second planar portion.

3. The electronic device of claim 2, wherein a flexibility of the flexible
portion is based at least partly on the conductive elastic member connecting the

plurality of support pieces.

4. The electronic device of claim 1, wherein a flexibility of the flexible

portion is based at least partly on a width of the plurality of support pieces.

5. The electronic device of claim 1, wherein a flexibility of the flexible

portion is based at least partly on a length of the plurality of Velcro patterns.

6. The electronic device of claim 1, wherein the plurality of support pieces
each include a certain length extending in a first direction parallel to the folding axis,
and

wherein each of the plurality of support pieces are spaced apart from each
other at a predetermined interval via the plurality of slits extending in a second

direction perpendicular to the first direction.

7. The electronic device of claim 6, wherein the plurality of slits are at least

partially filled with a resin.

8. The electronic device of claim 7, wherein the resin is introduced into the

plurality of slits in a liquid form, and then cured.
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9. The electronic device of claim 1, wherein:

a first subset of the plurality of support pieces include a first taper decreasing
in width from an upper end of the flexible plate toward a central portion of the flexible
plate, and

a second subset of the plurality of support pieces include a second taper
decreasing in width from a lower end of the flexible plate toward the central portion

of the flexible plate.

10. The electronic device of claim 1, wherein the plurality of support pieces
include a taper gradually increasing or decreasing in width in a second direction

perpendicular to the first direction with respect to the folding axis.

11. The electronic device of claim 3, wherein flexibility of the flexible
portion is determined at least in part by an arrangement density of the plurality of

support pieces.

12. The electronic device of claim 11, wherein the plurality of support pieces
gradually increase or decrease in interval both leftward and rightward along the

second direction with respect to the folding axis.

13. The electronic device of claim 1, wherein flexibility of the flexible
portion is determined at least in part by respective widths of the plurality of support
pieces, and

wherein the respective widths of each of the plurality of support pieces are

different from each other.
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14. The electronic device of claim 1, further comprising:
a first skin layer arranged on at least a partial area of an upper end of the

flexible portion.

15. The electronic device of claim 14, further comprising:

a second skin layer arranged on at least a partial area of a lower end of the

flexible portion.
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