US 20220164002A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2022/0164002 A1l

AN et al.

(43) Pub. Date:

May 26, 2022

(54)

(71)

FOLDABLE ELECTRONIC DEVICE
COMPRISING PROTECTION MEMBER

Applicant: SAMSUNG ELECTRONICS CO.,

LTD., Suwon-si, Gyeonggi-do (KR)

(72) Inventors: Jungchul AN, Suwon-si, Gyeonggi-do
(KR); Jaehwan PARK, Suwon-si,
Gyeonggi-do (KR); Seungki CHOI,

Suwon-si, Gyeonggi-do (KR)

@
(22)

Appl. No.:  17/428,196

PCT Filed: Feb. 10, 2020

(86) PCT No.:

§ 371 (e)(D),
(2) Date:

PCT/KR2020/001820

Aug. 3, 2021

(30) Foreign Application Priority Data

Feb. 19, 2019  (KR)

10-2019-0019549

Publication Classification

(51) Int. CL
GOGF 1/16 (2006.01)
(52) US.CL
CPC ... GOGF 1/1652 (2013.01); GOGF 1/1616
(2013.01); GOGF 1/1641 (2013.01)
(57) ABSTRACT

Disclosed is an electronic device comprising: a panel which
forms at least a part of a display unit and which is folded
along a folding line; a bending unit arranged to be adjacent
to the long side of the panel; a film unit which is connected
to the bending unit and which includes a display driving
circuit; an FPCB which is connected to the film unit and
which connects a processor and the display driving circuit;
and a protection member arranged on the bending unit so as
to cover at least a part of the bending unit, wherein the
protection member is adhered onto one surface of the
bending unit, at which the bending unit makes contact with
a bracket. Other various embodiments identified through the
specification are possible.
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FOLDABLE ELECTRONIC DEVICE
COMPRISING PROTECTION MEMBER

TECHNICAL FIELD

[0001] The disclosure relates to a technology for imple-
menting a foldable electronic device including a protective
member.

BACKGROUND ART

[0002] In an electronic device, a display driver IC for
driving a display may be disposed on a bending portion of
a panel. A foldable electronic device may have a folding line
across a display in a direction parallel to long sides thereof.
The foldable electronic device may be folded along the
folding line. In the foldable electronic device, a display
driver IC may be disposed on an area adjacent to a long side
that is not provided on the folding line.

DISCLOSURE

Technical Problem

[0003] In the conventional electronic device, a gap is
formed between the bending portion and a bracket without
attachment of a separate protective member to the bending
portion of the panel on which the display driver IC is
disposed. A front plate of the general electronic device has
rigidity, and thus the bending portion and the bracket may
not make contact with each other even though pressure is
applied to the front plate. However, in the case of the
foldable electronic device, a front plate may have flexibility
so as to be foldable. When pressure is applied to the front
plate of the foldable electronic device, a bending portion and
a bracket may make contact with each other. The bending
portion may be damaged when foreign matter exists on a
surface of the bracket in contact with the bending portion.

[0004] An aspect of the disclosure is to provide a foldable
electronic device for preventing damage to a bending por-
tion due to contact between a bracket and the bending
portion.

Technical Solution

[0005] An electronic device according to an aspect of the
disclosure comprises a panel constituting at least part of the
display part and folded along the folding line, a bending part
disposed adjacent to the long edge of the panel, a film part
connected to the bending part and including a display
driving circuit, an FPCB connected to the film part and
connecting a processor and the display driving circuit, and
a protection member disposed on the bending part and
covering at least part of the bending part, wherein the
protection member is adhered to one side of the bending part
where the bending part and a bracket contacts.

[0006] An electronic device according to an aspect of the
disclosure comprises a bracket, a deco connected to one side
of the bracket, a window having flexibility, a panel disposed
between the bracket and the window, a protection member
disposed on a bending part of the panel and covering at least
part of the bending part, wherein the protection member is
adhered to one side of the bending part where the bending
part and the bracket contacts, and wherein the deco is spaced
apart from the window.
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Advantageous Effects

[0007] According to the embodiments of the disclosure,
the protective member may be provided on the bending
portion to prevent contact between the bracket and the
bending portion, thereby preventing damage to the bending
portion even though pressure is applied to the front plate.
[0008] In addition, the disclosure may provide various
effects that are directly or indirectly recognized.

DESCRIPTION OF DRAWINGS

[0009] FIG. 1 is a view illustrating a flat state of an
electronic device according to an embodiment.

[0010] FIG. 2 is a view illustrating a folded state of the
electronic device according to an embodiment.

[0011] FIG. 3 is an exploded perspective view of the
electronic device according to an embodiment.

[0012] FIG. 4 is a view illustrating a panel, a bending
portion, a display driver IC, and a film portion of a conven-
tional electronic device.

[0013] FIG. 5A is a view illustrating a panel, a bending
portion, a film portion, a display driver IC, and an FPCB of
a conventional electronic device.

[0014] FIG. 5B is a view illustrating a bending portion, a
film portion, and an FPCB of an electronic device according
to an embodiment.

[0015] FIG. 6 is a view illustrating a panel, a bending
portion, a film portion, a display driver IC, an FPCB, and a
protective member of an electronic device according to an
embodiment.

[0016] FIG. 7 is a view illustrating a transistor layer, a
substrate layer, a plurality of films, an encapsulation layer,
and a resin layer included in a panel and a bending portion,
and a protective member of an electronic device according
to an embodiment.

[0017] FIG. 8 is a sectional view of a conventional elec-
tronic device.
[0018] FIG. 9 is a sectional view of an electronic device

according to the embodiment.

[0019] FIG. 10 is a sectional view of an electronic device
according to another embodiment.

[0020] FIG. 11Ais a sectional view of an electronic device
according to another embodiment.

[0021] FIG. 11B is a sectional view of an electronic device
according to another embodiment.

[0022] FIG. 12 is a block diagram illustrating an electronic
device in a network environment according to various
embodiments.

[0023] With regard to description of the drawings, iden-
tical or similar reference numerals may be used to refer to
identical or similar components.

MODE FOR INVENTION

[0024] Hereinafter, various embodiments of the disclosure
may be described with reference to accompanying drawings.
Accordingly, those of ordinary skill in the art will recognize
that modification, equivalent, and/or alternative on the vari-
ous embodiments described herein can be variously made
without departing from the scope and spirit of the disclosure.
[0025] FIG. 1 is a view illustrating a flat state of an
electronic device according to an embodiment. FIG. 2 is a
view illustrating a folded state of the electronic device
according to an embodiment.
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[0026] Referring to FIGS. 1 and 2, in an embodiment, the
electronic device 10 may include a foldable housing 500, a
hinge cover 530 that covers a foldable portion of the foldable
housing, and a flexible or foldable display 100 (hereinafter,
abbreviated to the “display” 100) that is disposed in a space
formed by the foldable housing 500. In this disclosure, a side
on which the display 100 is disposed is defined as a first side
or a front side of the electronic device 10. A side facing away
from the front side is defined as a second side or a rear side
of the electronic device 10. Furthermore, sides surrounding
a space between the front side and the rear side are defined
as third sides or lateral sides of the electronic device 10.

[0027] In an embodiment, the foldable housing 500 may
include a first housing structure 510, a second housing
structure 520 including a sensor area 524, a first back cover
580, and a second back cover 590. The foldable housing 500
of the electronic device 10 is not limited to the form and
coupling illustrated in FIGS. 1 and 2 and may be imple-
mented by a combination and/or coupling of other shapes or
components. For example, in another embodiment, the first
housing structure 510 and the first back cover 580 may be
integrally formed with each other, and the second housing
structure 520 and the second back cover 590 may be
integrally formed with each other.

[0028] In the illustrated embodiment, the first housing
structure 510 and the second housing structure 520 may be
disposed on opposite sides of a folding axis (an axis A) and
may have shapes substantially symmetric to each other with
respect to the folding axis A. As will be described below, the
angle or distance between the first housing structure 510 and
the second housing structure 520 may vary depending on
whether the electronic device 10 is in a flat state, a folded
state, or an intermediate state. In the illustrated embodiment,
unlike the first housing structure 510, the second housing
structure 520 may additionally include the sensor area 524
in which various sensors are disposed. However, the first
housing structure 510 and the second housing structure 520
may have mutually symmetrical shapes in the other areas.
[0029] In an embodiment, as illustrated in FIG. 1, the first
housing structure 510 and the second housing structure 520
may form a recess in which the display 100 is accommo-
dated. In the illustrated embodiment, due to the sensor area
524, the recess may have two or more different widths in a
direction perpendicular to the folding axis A.

[0030] For example, the recess may have (1) a first width
w1 between a first portion 510« of the first housing structure
510 that is parallel to the folding axis A and a first portion
520a of the second housing structure 520 that is formed at
the periphery of the sensor area 524 and (2) a second width
w2 between a second portion 5105 of the first housing
structure 510 and a second portion 5206 of the second
housing structure 520 that does not correspond to the sensor
area 524 and that is parallel to the folding axis A. In this
case, the second width w2 may be greater than the first width
w1. In other words, the first portion 510a of the first housing
structure 510 and the first portion 520a of the second
housing structure 520 that have mutually asymmetrical
shapes may form the first width w1 of the recess, and the
second portion 5105 of the first housing structure 510 and
the second portion 5205 of the second housing structure 520
that have mutually symmetrical shapes may form the second
width w2 of the recess. In an embodiment, the first portion
520a and the second portion 5205 of the second housing
structure 520 may have different distances from the folding
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axis A. The width of the recess is not limited to the
illustrated example. In various embodiments, the recess may
have a plurality of widths depending on the form of the
sensor area 524 or the asymmetrical portions of the first
housing structure 510 and the second housing structure 520.
[0031] In an embodiment, at least part of the first housing
structure 510 and at least part of the second housing struc-
ture 520 may be formed of a metallic or non-metallic
material having a rigidity selected to support the display
100.

[0032] In an embodiment, the sensor area 524 may have a
predetermined area adjacent to one corner of the second
housing structure 520. However, the arrangement, shape,
and size of the sensor area 524 are not limited to the
illustrated example. For example, in another embodiment,
the sensor area 524 may be provided in another corner of the
second housing structure 520 or in any area between an
upper corner and a lower corner of the second housing
structure 520. In an embodiment, components embedded in
the electronic device 10 for performing various functions
may be exposed on the front side of the electronic device 10
through the sensor area 524 or through one or more openings
formed in the sensor area 524. In various embodiments, the
components may include various types of sensors. The
sensors may include, for example, at least one of a front
camera, a receiver, or a proximity sensor.

[0033] The first back cover 580 may be disposed on one
side of the folding axis on the rear side of the electronic
device. For example, the first back cover 580 may have a
substantially rectangular periphery, and the periphery may
be surrounded by the first housing structure 510. Similarly,
the second back cover 590 may be disposed on an opposite
side of the folding axis on the rear side of the electronic
device, and the periphery of the second back cover 590 may
be surrounded by the second housing structure 520.

[0034] In the illustrated embodiment, the first back cover
580 and the second back cover 590 may have substantially
symmetrical shapes with respect to the folding axis (the axis
A). However, the first back cover 580 and the second back
cover 590 do not necessarily have to have mutually sym-
metrical shapes. In another embodiment, the electronic
device 10 may include the first back cover 580 and the
second back cover 590 in various shapes. In another embodi-
ment, the first back cover 580 may be integrally formed with
the first housing structure 510, and the second back cover
590 may be integrally formed with the second housing
structure 520.

[0035] In an embodiment, the first back cover 580, the
second back cover 590, the first housing structure 510, and
the second housing structure 520 may form a space in which
various components (e.g., a printed circuit board or a bat-
tery) of the electronic device 10 are disposed. In an embodi-
ment, one or more components may be disposed, or visually
exposed, on the rear side of the electronic device 10. For
example, at least part of a sub-display 190 may be visually
exposed through a first rear area 582 of the first back cover
580. In another embodiment, one or more components or
sensors may be visually exposed through a second rear area
592 of the second back cover 590. In various embodiments,
the sensors may include a proximity sensor and/or a rear
camera.

[0036] Referring to FIG. 2, the hinge cover 530 may be
disposed between the first housing structure 510 and the
second housing structure 520 and may be configured to hide
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an internal component (e.g., a hinge structure). In an
embodiment, the hinge cover 530 may be hidden by part of
the first housing structure 510 and part of the second housing
structure 520, or may be exposed to the outside, depending
on a state (a flat state or a folded state) of the electronic
device 10.

[0037] For example, when the electronic device 10 is in a
flat state as illustrated in FIG. 1, the hinge cover 530 may not
be exposed by being hidden by the first housing structure
510 and the second housing structure 520. In another
example, when the electronic device 10 is in a folded state
(e.g., a fully folded state) as illustrated in FIG. 2, the hinge
cover 530 may be exposed to the outside from between the
first housing structure 510 and the second housing structure
520. In another example, when the electronic device 10 is in
an intermediate state in which the first housing structure 510
and the second housing structure 520 are folded with a
certain angle, part of the hinge cover 530 may be exposed to
the outside from between the first housing structure 510 and
the second housing structure 520. However, in this case, the
exposed area may be smaller than that when the electronic
device 10 is in the fully folded state. In an embodiment, the
hinge cover 530 may include a curved surface.

[0038] The display 100 may be disposed in the space
formed by the foldable housing 500. For example, the
display 100 may be mounted in the recess formed by the
foldable housing 500 and may form most of the front side of
the electronic device 10.

[0039] Accordingly, the front side of the electronic device
10 may include the display 100, and a partial area of the first
housing structure 510 and a partial area of the second
housing structure 520 that are adjacent to the display 100.
The rear side of the electronic device 10 may include the first
back cover 580, a partial area of the first housing structure
510 that is adjacent to the first back cover 580, the second
back cover 590, and a partial area of the second housing
structure 520 that is adjacent to the second back cover 590.
[0040] The display 100 may refer to a display, at least a
partial area of which is able to be deformed to be flat or
curved. In an embodiment, the display 100 may include a
folding area 103, a first area 101 disposed on one side of the
folding area 103 (on a left side of the folding area 103
illustrated in FIG. 1), and a second area 102 disposed on an
opposite side of the folding area 103 (on a right side of the
folding area 113 illustrated in FIG. 1).

[0041] The division of the display 100 into the areas
illustrated in FIG. 1 is illustrative, and the display 100 may
be divided into a plurality of areas (e.g., four or more areas,
or two areas) depending on the structure or function of the
display 100. For example, in the embodiment illustrated in
FIG. 1, the areas of the display 100 may be divided from
each other by the folding area 103 or the folding axis (the
axis A) that extends parallel to the y-axis. However, in
another embodiment, the display 100 may be divided into
areas with respect to 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).

[0042] The first area 101 and the second area 102 may
have shapes substantially symmetric to each other with
respect to the folding area 103. However, unlike the first area
101, the second area 102 may include a notch that is cut
depending on the presence of the sensor area 524, and in the
other area, the second area 102 may have a shape symmetric
to the shape of the first area 101. In other words, the first area
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101 and the second area 102 may include portions having
mutually symmetrical shapes and portions having mutually
asymmetrical shapes.

[0043] Hereinafter, operations of the first housing struc-
ture 510 and the second housing structure 520 and the areas
of the display 100 depending on a state (e.g., a flat state or
a folded state) of the electronic device 10 will be described.
[0044] Inan embodiment, when the electronic device 10 is
in a flat state (e.g., FIG. 1), the first housing structure 510
and the second housing structure 520 may face the same
direction while forming an angle of 180 degrees therebe-
tween. A surface of the first area 101 and a surface of the
second area 102 of the display 100 may face the same
direction (e.g., the direction toward the front side of the
electronic device) while forming an angle of 180 degrees.
The folding area 103 may form the same plane as the first
area 101 and the second area 102.

[0045] Inan embodiment, when the electronic device 10 is
in a folded state (e.g., FIG. 2), the first housing structure 510
and the second housing structure 520 may face each other.
The surface of the first area 101 and the surface of the second
area 102 of the display 100 may face each other while
forming a narrow angle (e.g., an angle between 0 degrees
and 10 degrees). At least part of the folding area 103 may be
curved to have a predetermined curvature.

[0046] Inan embodiment, when the electronic device 10 is
in an intermediate state (e.g., FIG. 2), the first housing
structure 510 and the second housing structure 520 may
form a certain angle therebetween. The surface of the first
area 101 and the surface of the second area 102 of the
display 100 may form an angle greater than that in the folded
state and smaller than that in the flat state. At least part of the
folding area 103 may be curved to have a predetermined
curvature, and the curvature may be smaller than that in the
folded state.

[0047] FIG. 3 is an exploded perspective view of the
electronic device according to an embodiment.

[0048] Referring to FIG. 3, in an embodiment, the elec-
tronic device 10 may include a display unit 20, a bracket
assembly 30, a circuit board 600, the first housing structure
510, the second housing structure 520, the first back cover
580, and the second back cover 590. In this disclosure, the
display unit 20 may be referred to as the display module or
the display assembly.

[0049] The display unit 20 may include the display 100
and one or more plates or layers 140 on which the display
100 is mounted. In an embodiment, the plates 140 may be
disposed between the display 100 and the bracket assembly
30. The display 100 may be disposed on at least part of one
surface (e.g., an upper surface with respect to FIG. 3) of the
plates 140. The plates 140 may be formed in a shape
corresponding to the display 100. For example, partial areas
of the plates 140 may be formed in a shape corresponding to
a notch 104 of the display 100.

[0050] The bracket assembly 30 may include a first
bracket 410, a second bracket 420, a hinge structure dis-
posed between the first bracket 410 and the second bracket
420, the hinge cover 530 that covers the hinge structure
when viewed from the outside, and wiring members 430
(e.g., flexible printed circuits (FPCs)) across the first bracket
410 and the second bracket 420.

[0051] Inan embodiment, the bracket assembly 30 may be
disposed between the plates 140 and the circuit board 600.
For example, the first bracket 410 may be disposed between
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the first area 101 of the display 100 and a first circuit board
610. The second bracket 420 may be disposed between the
second area 102 of the display 100 and a second circuit
board 620.

[0052] In an embodiment, at least parts of the wiring
members 430 and at least part of the hinge structure 300 may
be disposed inside the bracket assembly 30. The wiring
members 430 may be disposed in a direction (e.g., the x-axis
direction) across the first bracket 410 and the second bracket
420. The wiring members 430 may be disposed in a direction
(e.g., the x-axis direction) perpendicular to a folding axis
(e.g., the y-axis or the folding axis A of FIG. 1) of the folding
area 103 of the electronic device 10.

[0053] The circuit board 600, as mentioned above, may
include the first circuit board 610 disposed on one side of the
first bracket 410 and the second circuit 620 disposed on one
side of the second bracket 420. The first circuit board 610
and the second circuit board 620 may be disposed in a space
formed by the bracket assembly 30, the first housing struc-
ture 510, the second housing structure 520, the first back
cover 580, and the second back cover 590. Components for
implementing various functions of the electronic device 10
may be mounted on the first circuit board 610 and the second
circuit board 620.

[0054] The first housing structure 510 and the second
housing structure 520 may be assembled together so as to be
coupled to opposite sides of the bracket assembly 30 in the
state in which the display unit 20 is coupled to the bracket
assembly 30. As will be described below, the first housing
structure 510 and the second housing structure 520 may be
coupled with the bracket assembly 30 by sliding on the
opposite sides of the bracket assembly 30.

[0055] In an embodiment, the first housing structure 510
may include a first rotation support surface 512, and the
second housing structure 520 may include a second rotation
support surface 522 corresponding to the first rotation sup-
port surface 512. The first rotation support surface 512 and
the second rotation support surface 522 may include a
curved surface corresponding to the curved surface included
in the hinge cover 530.

[0056] Inan embodiment, when the electronic device 10 is
in a flat state (e.g., the electronic device of FIG. 1), the first
rotation support surface 512 and the second rotation support
surface 522 may cover the hinge cover 530, and the hinge
cover 530 may not be exposed, or may be minimally
exposed, on the rear side of the electronic device 10.
Meanwhile, when the electronic device 10 is in a folded state
(e.g., the electronic device of FIG. 2), the first rotation
support surface 512 and the second rotation support surface
522 may rotate along the curved surface included in the
hinge cover 530, and the hinge cover 530 may be exposed
on the rear side of the electronic device 10 to the maximum.
[0057] FIG. 4 is a view illustrating a panel 610, a bending
portion 620, a display driver IC 621, and a film portion 630
of'a conventional electronic device. It is exemplified that the
conventional electronic device illustrated in FIG. 4 is not a
foldable electronic device.

[0058] The panel 610 may form at least part of a display
device (e.g., a display device 1260 of FIG. 12). The panel
610 may display a screen. The bending portion 620 may be
folded to face toward a rear side of the panel 610. The
bending portion 620 may extend from one side of the panel
610. The display driver IC 621 for driving the panel 610 may
be mounted on the bending portion 620. FIG. 4 illustrates a
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state in which the bending portion 620 is unfolded before the
panel 610 is mounted in the electronic device. The film
portion 630 may be connected with the bending portion 620
and may face one surface of the panel 610. Elements for
driving a display (e.g., the display 100 of FIG. 1) of the panel
610 and a touch panel may be mounted on the film portion
630.

[0059] In the conventional electronic device, the bending
portion 620 may be disposed adjacent to a short side of the
panel 610.

[0060] FIG. 5A is a view illustrating a panel 710, a
bending portion 720, a film portion 730, a display driver IC
731, and an FPCB 740 of a conventional electronic device.
It is exemplified that the conventional electronic device
illustrated in FIG. 5A is a foldable electronic device. FIG.
5A illustrates a state in which the bending portion 720 is
unfolded before the panel 710 is mounted in the electronic
device.

[0061] The panel 710 may form at least part of a display
unit (e.g., the display unit 20 of FIG. 3). The panel 710 may
be folded along a folding line 711. The bending portion 720
may be disposed adjacent to a side of the panel 710 that is
parallel to the folding line 711. The film portion 730 may be
connected with the bending portion 720. The film portion
730 may include the display driver IC 731. The FPCB 740
may be connected with the film portion 730. The FPCB 740
may connect a processor (e.g., a processor 1220 of FIG. 12)
and the display driver IC 731.

[0062] In the conventional foldable electronic device, the
display driver IC 731 may be disposed adjacent to the side
of the panel 710 that is parallel to the folding line 711. For
example, the display driver IC 730 may be disposed adjacent
to a side formed in the Y-axis direction that is the direction
of the folding line 711. The display driver IC 731 may be
disposed parallel to the folding line 711 of the panel 710. In
particular, when the folding line 711 is formed in the Y-axis
direction parallel to long sides of the panel 710, the display
driver IC 731 may be disposed parallel to the long sides of
the panel 710, and thus the number of data lines connecting
the display driver IC 731 and pixels of the panel 710 may
increase. The number of output ports of the display driver IC
731 may be specified. To decrease the number of data lines,
a multiplexer (MUX) (e.g., a 2:1 MUX or a 3:1 MUX) may
be used in the display driver IC 731. When the multiplexer
is used, switching of data lines may be required within one
frame (1H) duration (scan timing). A structure in which a
load such as impedance between the display driver IC 731
and the panel 731 is decreased may be required to ensure
timing required for the switching. Due to physical charac-
teristics, the bending portion 720, the film portion 730, and
the display driver IC 731 may have smaller load impedance
when implemented in a chip on film (COF) structure than
when implemented in a chip on plastic (COP) structure.
Accordingly, the display driver IC 731 may need to be
disposed on the film portion 730 in a COF structure.
[0063] Furthermore, in the conventional foldable elec-
tronic device, the bending portion 720 may be disposed
adjacent to a long side of the panel 710, and thus the length
of'the bending portion 720 may increase. When the length of
the bending portion 720 increases, the area of the bending
portion 720 may also increase. With the increase in the area
of the bending portion 720, the area where the bending
portion 720 makes contact with a bracket (e.g., the bracket
assembly 30 of FIG. 3) of the electronic device may
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increase, when the bending portion 720 is mounted in the
electronic device in a state of being folded to face toward a
rear side of the panel 610. When the bending portion 720
makes contact with the bracket 30, the bending portion 720
may be damaged by foreign matter on the bracket 30.
[0064] FIG. 5B is a view illustrating a bending portion
720, a film portion 730, and an FPCB 740 of an electronic
device according to an embodiment.

[0065] In an embodiment, the FPCB 740 may include a
memory 741, a touch IC 742, power distribution circuitry
743, and a static-electricity emitting element 744. The
memory 741 may store data to be transferred to a display
driver IC 731. The memory 741 may be implemented with
a non-volatile memory such as a flash memory. The touch IC
742 may receive and process a touch input to a panel (e.g.,
the panel 710 of FIG. 5A) and may transfer touch input
information to a processor (e.g., the processor 1220 of FIG.
12). The power distribution circuitry 743 may distribute a
signal and/or data transferred from the memory 741 and/or
the touch IC 742 to pixels on the panel 710, or may perform
decap on the signal and/or the data and then transfer the
signal and/or the data subjected to the decap to the pixels on
the panel 710. The static-electricity emitting element 744
may emit static electricity generated from or introduced into
the FPCB 740. For example, the static-clectricity emitting
element 744 may be implemented with an ESD diode.
[0066] FIG. 6 is a view illustrating a panel 710, a bending
portion 720, a film portion 730, a display driver IC 731, an
FPCB 740, and a protective member 750 of an electronic
device according to an embodiment.

[0067] Inan embodiment, the protective member 750 may
be disposed on the bending portion 720. The protective
member 750 may cover at least part of the bending portion
720. The protective member 750 may be attached to one
surface in contact with a bracket (e.g., the bracket assembly
30 of FIG. 3) of the electronic device. Opposite surfaces of
the protective member 750 may be attached to one surface
of'the bending portion 720 and one surface of the bracket 30,
respectively.

[0068] Inan embodiment, the protective member 750 may
protect the bending portion 720. The exposed area of the
bending portion 720 of the electronic device according to the
embodiment may be relatively large, compared to those of
the bending portions of the conventional electronic devices.
Accordingly, the area where the bending portion 720 is
likely to make contact with the bracket 30 may increase.
[0069] Furthermore, when the electronic device according
to the embodiment is a foldable electronic device, due to the
nature of a flexible display (e.g., the display 100 of FIG. 1)
used in the foldable electronic device, a phenomenon in
which the flexible display is pressed when pressure is
applied to an upper portion thereof may arise. To protect a
surface of the display 100, an end portion of the display 100
may not be attached to a housing (e.g., the foldable housing
500 of FIG. 1). Accordingly, a necessity to protect the
display 100 from the rear may increase.

[0070] Inan embodiment, the protective member 750 may
prevent contact between the bending portion 720 and the
bracket 30. The protective member 740 may prevent accu-
mulation of foreign matter on the bracket 30. The protective
member 750 may include an adhesive member for attaching
the bending portion 720 and the bracket 30. For example, the
protective member 750 may include a pressure sensitive
adhesive (PSA).
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[0071] In an embodiment, the panel 710 of the electronic
device may have flexibility so as to be folded along a folding
line 711. When pressure is applied to the panel 710, pressure
may be applied to the bending portion 720 and the bracket
30. The protective member 750 may be disposed between
the bending portion 720 and the bracket 30 and may absorb
the pressure applied to the bending portion 720 and the
bracket 30.

[0072] FIG. 7 is a view illustrating a transistor layer 810,
a substrate layer 820, a plurality of films 831 and 832, an
encapsulation layer 840, and a resin layer 850 included in a
panel (e.g., the panel 710 of FIG. 6) and a bending portion
(e.g., the bending portion 720 of FIG. 6), and a protective
member 750 of an electronic device according to an embodi-
ment.

[0073] In an embodiment, the transistor layer 810 may
drive pixels included in the panel 710. The transistor layer
810 may include a light-emitting element layer including the
pixels. For example, the transistor layer 810 may include an
organic light emitting diode (OLED) layer. The transistor
layer 810 may include thin film transistors (TFTs). The
transistor layer 810 may include wires for driving the panel
710, the wires being connected with a touch screen panel
(TSP) and the pixels provided in the panel 710.

[0074] In an embodiment, the substrate layer 820 may be
disposed on one surface of the transistor layer 810. For
example, the substrate layer 820 may be disposed on an
inside surface when the transistor layer 810 is bent. The
substrate layer 820 may support the transistor layer 810. The
substrate layer 820 may form a lower substrate of the panel
710. The substrate layer 820 may cause the panel 710 to
have flexibility. The substrate layer 820 may contain a
material having flexibility. For example, the substrate layer
820 may contain polyimide (PI).

[0075] In an embodiment, the plurality of films 831 and
832 may include the first film 831 and the second film 832.
The first film 831 and the second film 832 may be disposed
on one surface of the resin layer 820. For example, the first
film 831 may be disposed on one surface of the resin layer
820 included in the panel 710, and the second film 832 may
be disposed on one surface of the resin layer 820 included
in the bending portion 720. The first film 831 and the second
film 832 may be disposed on an inside surface when the
resin layer 820 is bent. The first film 831 and the second film
832 may protect inside surfaces of the panel 710 and the
bending portion 720.

[0076] In an embodiment, the encapsulation layer 740
may be disposed on at least part of the transistor layer 810.
The encapsulation layer 740 may be disposed on one surface
of the transistor layer 810 included in the panel 710. The
encapsulation layer 740 may be disposed on an outside
surface when the transistor layer 810 is bent. The encapsu-
lation layer 740 may protect the transistor layer 810 from
external foreign matter. The encapsulation layer 740 may be
implemented with a thin film encapsulation (TFE).

[0077] In an embodiment, the resin layer 850 may be
disposed on at least part of the transistor layer 810. The resin
layer 850 may be disposed on one surface of the transistor
layer 810 included in part of the bending portion 720 that is
bent to have a specified curvature. The resin layer 850 may
be disposed on the outside surface when the transistor layer
810 is bent. The resin layer 850 may protect the part of the
bending portion 720 that is bent to have the specified
curvature.
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[0078] Inan embodiment, the protective member 750 may
be disposed on at least part of the transistor layer 810. The
protective member 750 may be disposed on one surface of
part of the bending portion 720 that is disposed to face the
panel 710. The protective member 750 may be disposed on
the outside surface when the transistor layer 810 is bent. The
protective member 750 may be attached to the transistor
layer 810. The protective member 750 may prevent the
outside surface of the transistor layer 810 from making
contact with a bracket (e.g., the bracket assembly 30 of FIG.
3.

[0079] FIG. 8 is a sectional view of a conventional elec-
tronic device. Referring to FIG. 8, the conventional elec-
tronic device may include a window 910, a first adhesive
layer 921, a polarization layer 922, a second adhesive layer
923, a panel 930 (e.g., the panel 710 and the bending portion
720 of FIG. 6), a third adhesive layer 931, a cushion layer
941, a fourth adhesive layer 942, a metal layer 943, a bracket
950 (e.g., the bracket assembly 30 of FIG. 3), and an
adhesive member 960.

[0080] The window 910 may form a front plate. The
window 910 may have rigidity. It is exemplified that the
conventional electronic device of FIG. 8 is not a foldable
electronic device. The window 910 may display a screen
output from the panel 930 to the outside and may protect a
front side.

[0081] The first adhesive layer 921 may attach the window
910 and the polarization layer 922 to each other. The
polarization layer 922 may prevent reflection of external
light incident on the panel 930, or may polarize light output
from the panel 930. The second adhesive layer 923 may
attach the polarization layer 922 and the panel 930 to each
other.

[0082] The third adhesive layer 931 may attach the panel
930 and the cushion layer 941 to each other. The cushion
layer 941 may be formed of a stretchable material and may
protect the panel 930 from an external impact. The fourth
adhesive layer 942 may attach the cushion layer 941 and the
metal layer 943 to each other. The metal layer 943 may be
a ground layer. For example, the metal layer 943 may be a
copper sheet (a Cu sheet).

[0083] The bracket 950 may be disposed to be spaced
apart from the bending portion 720 to have a first gap G1
with the bending portion 720 of the panel 930. One side of
the bracket 950 may be attached to the window 910 by the
adhesive member 960. Because the window 910 has rigidity,
the first gap G1 between the bracket 950 and the bending
portion 720 of the panel 930 may be maintained even though
pressure is applied to the window 910.

[0084] When the conventional electronic device of FIG. 8
is a foldable electronic device, the window 910 may have
flexibility. When the window 910 has flexibility, the first gap
G1 between the bracket 950 and the bending portion 720 of
the panel 930 cannot be maintained, and the bracket 950 and
the panel 930 may make contact with each other. When the
bracket 950 and the panel 930 make contact with each other,
the bending portion 720 of the panel 930 may have a defect,
such as a stabbed mark, due to a metal burr on the bracket
950 and a step and/or foreign matter on a surface of the
bracket 950.

[0085] Furthermore, when the conventional electronic
device of FIG. 8 is a foldable electronic device, the window
910 may be repeatedly folded and unfolded, and a move-
ment of the periphery of the window 910 may occur depend-
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ing on the repeated folding and unfolding motions. When the
window 910 is fixed to the bracket 950 by the adhesive
member 960, the window 910 may be lifted from the
adhesive member 960, or may be damaged, due to a toler-
ance depending on the movement of the periphery of the
window 910.

[0086] FIG. 9 is a sectional view of an electronic device
according to the embodiment. The electronic device accord-
ing to the embodiment may include a window 1010, a first
adhesive layer 921, a polarization layer 922, a second
adhesive layer 923, a panel 930 (e.g., the panel 710 and the
bending portion 720 of FIG. 6), a third adhesive layer 931,
a cushion layer 941, a fourth adhesive layer 942, a metal
layer 943, a bracket 950 (e.g., the bracket assembly 30 of
FIG. 3), a protective member 750, and a deco 1020. The first
adhesive layer 921, the polarization layer 922, the second
adhesive layer 923, the panel 930, the third adhesive layer
931, the cushion layer 941, the fourth adhesive layer 942, the
metal layer 943, and the bracket 950 of FIG. 9 may be
substantially the same as the first adhesive layer 921, the
polarization layer 922, the second adhesive layer 923, the
panel 930, the third adhesive layer 931, the cushion layer
941, the fourth adhesive layer 942, the metal layer 943, and
the bracket 950 of FIG. 8. Therefore, repetitive description
will hereinafter be omitted.

[0087] Inan embodiment, the protective member 750 may
be disposed between the panel 930 and the bracket 950. The
protective member 750 may be attached to the panel 930 and
the bracket 950. The protective member 750 may be formed
on a flat portion of a bending portion (e.g., the bending
portion 720 of FIG. 6) of the panel 930. For example, the
protective member 750 may be disposed on a COP portion.

[0088] Inan embodiment, the protective member 750 may
have a height corresponding to a first gap (e.g., the first gap
G1 of FIG. 8). The protective member 750 may be formed
to fill the gap between the panel 930 and the bracket 950.
The protective member 750 may cause the panel 930 and the
bracket 950 to be fixed without being moved.

[0089] In an embodiment, it is exemplified that the elec-
tronic device of FIG. 9 is a foldable electronic device. To
implement a foldable electronic device, the window 1010
may be flexible. For example, the window 1010 may be
formed by printing a flexible material such as polyimide or
polyethylene (PET). When pressure is applied to the window
1010, the window 1010 may apply pressure to components
under the window 1010 while being deformed. The protec-
tive member 750 may prevent a movement of the panel 930
due to pressure delivered from the window 1010.

[0090] In an embodiment, the deco 1020 may be disposed
on one side of the bracket 950. The deco 1020 may extend
in the direction of the window 1010, and at least part of the
deco 1020 may overlap the window 1010. The deco 1020
may be disposed at the periphery of the window 1010. The
deco 1020 may not overlap the protective member 750.

[0091] In an embodiment, the deco 1020 may be disposed
to have a second gap G2 with the window 1010. The window
1010 may be repeatedly folded and unfolded in a state of
being spaced apart from the deco 1020. When the window
1010 and the deco 1020 are spaced apart from each other, a
tolerance depending on a movement, or friction with the
deco 1020 may be prevented even though a slip occurs in
which the periphery of the window 1010 moves or slides.
Accordingly, damage to the window 1010 may be prevented.
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[0092] FIG. 10 is a sectional view of an electronic device
according to another embodiment. The electronic device
according to the other embodiment may include a first
window 1011, a first pressure sensitive adhesive layer 1012,
a second window 1021, a second pressure sensitive adhesive
layer 1022, a polarization layer 1031 (e.g., the polarization
layer 922 of F1G. 9), a third pressure sensitive adhesive layer
1032, a panel 1040 (e.g., the panel 930 of FIG. 9), a resin
layer 1041 (e.g., the resin layer 850 of FIG. 7), a fourth
pressure sensitive adhesive layer 1051, a first film 1052
(e.g., the first film 831 of FIG. 7), a fifth pressure sensitive
adhesive layer 1053, a cushion layer 1061 (e.g., the cushion
layer 941 of F1G. 9), a sixth pressure sensitive adhesive layer
1062, and a metal layer 1063 (e.g., the metal layer 943 of
FIG. 9). In addition, the electronic device according to the
other embodiment may include a step compensation tape
1110, a second film 1121 (e.g., the second film 832 of FIG.
7), a seventh pressure sensitive adhesive layer 1022, a cover
spacer 1130, a film portion 1140 (e.g., the film portion 730
of FIG. 6), a conductive tape 1150, an FPCB 1160 (e.g., the
FPCB 740 of FIG. 6), a display driver IC 1170 (e.g., the
display driver IC 731 of FIG. 6), a protective member 1180
(e.g., the protective member 750 of FIG. 7), and a first
antistatic member 1191.

[0093] In an embodiment, the first window 1011 may be
disposed over the second window 1021. The second window
1021 may be more likely to suffer damage such as scratches
on a surface thereof, compared to a conventional window
formed of glass. The first window 1011 may be additionally
attached to protect the second window 1021. The first
window 1011 may be a window formed of a material and a
structure that can be replaced when damaged. For example,
the first window 1011 may be formed of polyethylene
having ductility. The first pressure sensitive adhesive layer
1012 may attach the first window 1011 and the second
window 1021 to each other.

[0094] In an embodiment, the second window 1021 may
be a flexible window. For example, the first window 1011
may be formed of flexible polyimide. The second pressure
sensitive adhesive layer 1022 may attach the second window
1021 and the polarization layer 1031 to each other.

[0095] Inan embodiment, the polarization layer 1031 may
prevent reflection of external light incident on the panel
1040, or may polarize light output from the panel 1040. The
third pressure sensitive adhesive layer 1032 may attach the
polarization layer 1031 and the panel 1040 to each other.
[0096] In an embodiment, the panel 1040 may output a
screen toward the first window 1011. The resin layer 1041
may protect an outer portion of the panel 1040 that is bent
to have a specified curvature. The fourth pressure sensitive
adhesive layer 1051 may attach the panel 1040 and the first
film 1052 to each other.

[0097] In an embodiment, the first film 1052 may protect
a bent inside surface when the panel 1040 is bent. The fifth
pressure sensitive adhesive layer 1053 may attach the first
film 1052 and the cushion layer 1061 to each other.
[0098] In an embodiment, the cushion layer 1061 may
protect the panel 1040 from an external impact. The sixth
pressure sensitive adhesive layer 1062 may attach the cush-
ion layer 1061 and the metal layer 1063 to each other. The
metal layer 1063 may be a ground layer.

[0099] In an embodiment, the step compensation tape
1110 may be disposed in an area where the second film 1121,
the seventh pressure sensitive adhesive layer 1022, and the
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cover spacer 1130 are disposed. The step compensation tape
1110 may compensate for a step caused by the second film
1121, the seventh pressure sensitive adhesive layer 1022,
and the cover spacer 1103 having a height less than the
height of the conductive tape 1150 and the FPCB 1160.
[0100] In an embodiment, the second film 1121 may
protect the bent inside surface when the panel 1040 is bent.
The seventh pressure sensitive adhesive layer 1022 may
attach the second film 1121 and the panel 1040 to each other.
The cover spacer 1130 may compensate for a step between
the step compensation tape 1110 and the film portion 1140.
The film portion 1140 may include the display driver IC
1170 mounted thereon. The conductive tape 1150 may
connect the FPCB 1160 and the metal layer 1063 to each
other. The FPCB 1160 may be electrically connected with
the display driver IC 1170 through a connection with the film
portion 1140. The FPCB 1160 may connect a processor (e.g.,
the processor 1220 of FIG. 12) and the display driver IC
1170 to each other.

[0101] In an embodiment, the protective member 1180
may be disposed on a bending portion (e.g., the bending
portion 720 of FIG. 6) of the panel 1040. The protective
member 1180 may be disposed on an area of the bending
portion other than the area where the film portion 1140 is
disposed. The protective member 1180 may cover at least
part of the area of the bending portion 720 other than the area
where the film portion 1140 is disposed. The protective
member 1180 may have a greater thickness than the film
portion 1140.

[0102] Inan embodiment, the first antistatic member 1191
may cover the FPCB 1160, the film portion 1140, and the
display driver IC 1170. The first antistatic member 1191 may
protect the FPCB 1160, the film portion 1140, and the
display driver IC 1170 from a shock caused by static
electricity.

[0103] FIGS. 11A and 11B are sectional views of elec-
tronic devices according to other embodiments. The elec-
tronic devices according to the other embodiments are
substantially the same as the electronic device described
with reference to FIG. 10, except that the electronic devices
according to the other embodiments have a second antistatic
member 1192. Therefore, repetitive description will herein-
after be omitted.

[0104] In an embodiment, the second antistatic member
1192 may cover an FPCB 1160, a film portion 1140, a
display driver IC 1170, and at least part of a bending portion
(e.g., the bending portion 720 of FIG. 6) of a panel 1040. For
example, as illustrated in FIG. 11A, the second antistatic
member 1192 may be disposed between the panel 1040 and
a protective member 1180. The second antistatic member
1192 may extend to the bending portion 720 and may cover
at least part of the bending portion 720. For example, as
illustrated in FIG. 11B, the second antistatic member 1192
may extend to the bending portion 720 on which the
protective member 1180 is formed. In this case, the protec-
tive member 1180 may be disposed between the panel 1040
and the second antistatic member 1192. The second anti-
static member 1192 may protect the bending portion 720 of
the panel 1040, on which the protective member 1180 is
disposed, from a shock caused by static electricity.

[0105] In an embodiment, the protective member 1180
may be disposed on one surface of the second antistatic
member 1192. The protective member 1180 may cover at
least part of an area of the bending portion 720 covered by



US 2022/0164002 A1

the second antistatic member 1192 other than the area where
the film portion 1140 is disposed.

[0106] FIG. 12 is a block diagram illustrating an electronic
device 1201 in a network environment 1200 according to
various embodiments. Referring to FIG. 12, the electronic
device 1201 in the network environment 1200 may com-
municate with an electronic device 1202 via a first network
1298 (e.g., a short-range wireless communication network),
or an electronic device 1204 or a server 1208 via a second
network 1299 (e.g., a long-range wireless communication
network). According to an embodiment, the electronic
device 1201 may communicate with the electronic device
1204 via the server 1208. According to an embodiment, the
electronic device 1201 may include a processor 1220,
memory 1230, an input device 1250, a sound output device
1255, a display device 1260, an audio module 1270, a sensor
module 1276, an interface 1277, a haptic module 1279, a
camera module 1280, a power management module 1288, a
battery 1289, a communication module 1290, a subscriber
identification module (SIM) 1296, or an antenna module
1297. In some embodiments, at least one (e.g., the display
device 1260 or the camera module 1280) of the components
may be omitted from the electronic device 1201, or one or
more other components may be added in the electronic
device 1201. In some embodiments, some of the compo-
nents may be implemented as single integrated circuitry. For
example, the sensor module 1276 (e.g., a fingerprint sensor,
an iris sensor, or an illuminance sensor) may be imple-
mented as embedded in the display device 1260 (e.g., a
display).

[0107] The processor 1220 may execute, for example,
software (e.g., a program 1240) to control at least one other
component (e.g., a hardware or software component) of the
electronic device 1201 coupled with the processor 1220, and
may perform various data processing or computation.
According to one embodiment, as at least part of the data
processing or computation, the processor 1220 may load a
command or data received from another component (e.g.,
the sensor module 1276 or the communication module 1290)
in volatile memory 1232, process the command or the data
stored in the volatile memory 1232, and store resulting data
in non-volatile memory 1234. According to an embodiment,
the processor 1220 may include a main processor 1221 (e.g.,
a central processing unit (CPU) or an application processor
(AP)), and an auxiliary processor 1223 (e.g., a graphics
processing unit (GPU), an image signal processor (ISP), a
sensor hub processor, or a communication processor (CP))
that is operable independently from, or in conjunction with,
the main processor 1221. Additionally or alternatively, the
auxiliary processor 1223 may be adapted to consume less
power than the main processor 1221, or to be specific to a
specified function. The auxiliary processor 1223 may be
implemented as separate from, or as part of the main
processor 1221.

[0108] The auxiliary processor 1223 may control at least
some of functions or states related to at least one component
(e.g., the display device 1260, the sensor module 1276, or
the communication module 1290) among the components of
the electronic device 1201, instead of the main processor
1221 while the main processor 1221 is in an inactive (e.g.,
sleep) state, or together with the main processor 1221 while
the main processor 1221 is in an active state (e.g., executing
an application). According to an embodiment, the auxiliary
processor 1223 (e.g., an image signal processor or a com-
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munication processor) may be implemented as part of
another component (e.g., the camera module 1280 or the
communication module 1290) functionally related to the
auxiliary processor 1223.

[0109] The memory 1230 may store various data used by
at least one component (e.g., the processor 1220 or the
sensor module 1276) of the electronic device 1201. The
various data may include, for example, software (e.g., the
program 1240) and input data or output data for a command
related thereto. The memory 1230 may include the volatile
memory 1232 or the non-volatile memory 1234.

[0110] The program 1240 may be stored in the memory
1230 as software, and may include, for example, an oper-
ating system (OS) 1242, middleware 1244, or an application
1246.

[0111] The input device 1250 may receive a command or
data to be used by other component (e.g., the processor
1220) of the electronic device 1201, from the outside (e.g.,
a user) of the electronic device 1201. The input device 1250
may include, for example, a microphone, a mouse, a key-
board, or a digital pen (e.g., a stylus pen).

[0112] The sound output device 1255 may output sound
signals to the outside of the electronic device 1201. The
sound output device 1255 may include, for example, a
speaker or a receiver. The speaker may be used for general
purposes, such as playing multimedia or playing record, and
the receiver may be used for an incoming calls. According
to an embodiment, the receiver may be implemented as
separate from, or as part of the speaker.

[0113] The display device 1260 may visually provide
information to the outside (e.g., a user) of the electronic
device 1201. The display device 1260 may include, for
example, a display, a hologram device, or a projector and
control circuitry to control a corresponding one of the
display, hologram device, and projector. According to an
embodiment, the display device 1260 may include touch
circuitry adapted to detect a touch, or sensor circuitry (e.g.,
a pressure sensor) adapted to measure the intensity of force
incurred by the touch.

[0114] The audio module 1270 may convert a sound into
an electrical signal and vice versa. According to an embodi-
ment, the audio module 1270 may obtain the sound via the
input device 1250, or output the sound via the sound output
device 1255 or a headphone of an external electronic device
(e.g., an electronic device 1202) directly (e.g., wiredly) or
wirelessly coupled with the electronic device 1201.

[0115] The sensor module 1276 may detect an operational
state (e.g., power or temperature) of the electronic device
1201 or an environmental state (e.g., a state of a user)
external to the electronic device 1201, and then generate an
electrical signal or data value corresponding to the detected
state. According to an embodiment, the sensor module 1276
may include, for example, a gesture sensor, a gyro sensor, an
atmospheric pressure sensor, a magnetic sensor, an accel-
eration sensor, a grip sensor, a proximity sensor, a color
sensor, an infrared (IR) sensor, a biometric sensor, a tem-
perature sensor, a humidity sensor, or an illuminance sensor.
[0116] The interface 1277 may support one or more speci-
fied protocols to be used for the electronic device 1201 to be
coupled with the external electronic device (e.g., the elec-
tronic device 1202) directly (e.g., wiredly) or wirelessly.
According to an embodiment, the interface 1277 may
include, for example, a high definition multimedia interface
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(HDMI), a universal serial bus (USB) interface, a secure
digital (SD) card interface, or an audio interface.

[0117] A connecting terminal 1278 may include a connec-
tor via which the electronic device 1201 may be physically
connected with the external electronic device (e.g., the
electronic device 1202). According to an embodiment, the
connecting terminal 1278 may include, for example, a
HDMI connector, a USB connector, a SD card connector, or
an audio connector (e.g., a headphone connector).

[0118] The haptic module 1279 may convert an electrical
signal into a mechanical stimulus (e.g., a vibration or a
movement) or electrical stimulus which may be recognized
by a user via his tactile sensation or kinesthetic sensation.
According to an embodiment, the haptic module 1279 may
include, for example, a motor, a piezoelectric element, or an
electric stimulator.

[0119] The camera module 1280 may capture a still image
or moving images. According to an embodiment, the camera
module 1280 may include one or more lenses, image sen-
sors, image signal processors, or flashes.

[0120] The power management module 1288 may manage
power supplied to the electronic device 1201. According to
one embodiment, the power management module 1288 may
be implemented as at least part of, for example, a power
management integrated circuit (PMIC).

[0121] The battery 1289 may supply power to at least one
component of the electronic device 1201. According to an
embodiment, the battery 1289 may include, for example, a
primary cell which is not rechargeable, a secondary cell
which is rechargeable, or a fuel cell.

[0122] The communication module 1290 may support
establishing a direct (e.g., wired) communication channel or
a wireless communication channel between the electronic
device 1201 and the external electronic device (e.g., the
electronic device 1202, the electronic device 1204, or the
server 1208) and performing communication via the estab-
lished communication channel. The communication module
1290 may include one or more communication processors
that are operable independently from the processor 1220
(e.g., the application processor (AP)) and supports a direct
(e.g., wired) communication or a wireless communication.
According to an embodiment, the communication module
1290 may include a wireless communication module 1292
(e.g., a cellular communication module, a short-range wire-
less communication module, or a global navigation satellite
system (GNSS) communication module) or a wired com-
munication module 1294 (e.g., a local area network (LAN)
communication module or a power line communication
(PLC) module). A corresponding one of these communica-
tion modules may communicate with the external electronic
device via the first network 1298 (e.g., a short-range com-
munication network, such as Bluetooth™, wireless-fidelity
(Wi-Fi) direct, or infrared data association (IrDA)) or the
second network 1299 (e.g., a long-range communication
network, such as a cellular network, the Internet, or a
computer network (e.g., LAN or wide area network (WAN)).
These various types of communication modules may be
implemented as a single component (e.g., a single chip), or
may be implemented as multi components (e.g., multi chips)
separate from each other. The wireless communication mod-
ule 1292 may identify and authenticate the electronic device
1201 in a communication network, such as the first network
1298 or the second network 1299, using subscriber infor-
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mation (e.g., international mobile subscriber identity
(IMSI)) stored in the subscriber identification module 1296.
[0123] The antenna module 1297 may transmit or receive
a signal or power to or from the outside (e.g., the external
electronic device) of the electronic device 1201. According
to an embodiment, the antenna module 1297 may include an
antenna including a radiating element composed of a con-
ductive material or a conductive pattern formed in or on a
substrate (e.g., PCB). According to an embodiment, the
antenna module 1297 may include a plurality of antennas. In
such a case, at least one antenna appropriate for a commu-
nication scheme used in the communication network, such
as the first network 1298 or the second network 1299, may
be selected, for example, by the communication module
1290 (e.g., the wireless communication module 1292) from
the plurality of antennas. The signal or the power may then
be transmitted or received between the communication
module 1290 and the external electronic device via the
selected at least one antenna. According to an embodiment,
another component (e.g., a radio frequency integrated circuit
(RFIC)) other than the radiating element may be additionally
formed as part of the antenna module 1297.

[0124] At least some of the above-described components
may be coupled mutually and communicate signals (e.g.,
commands or data) therebetween via an inter-peripheral
communication scheme (e.g., a bus, general purpose input
and output (GPIO), serial peripheral interface (SPI), or
mobile industry processor interface (MIPI)).

[0125] According to an embodiment, commands or data
may be transmitted or received between the electronic
device 1201 and the external electronic device 1204 via the
server 1208 coupled with the second network 1299. Each of
the electronic devices 1202 and 1204 may be a device of a
same type as, or a different type, from the electronic device
1201. According to an embodiment, all or some of opera-
tions to be executed at the electronic device 1201 may be
executed at one or more of the external electronic devices
1202, 1204, or 1208. For example, if the electronic device
1201 should perform a function or a service automatically,
or in response to a request from a user or another device, the
electronic device 1201, instead of, or in addition to, execut-
ing the function or the service, may request the one or more
external electronic devices to perform at least part of the
function or the service. The one or more external electronic
devices receiving the request may perform the at least part
of the function or the service requested, or an additional
function or an additional service related to the request, and
transfer an outcome of the performing to the electronic
device 1201. The electronic device 1201 may provide the
outcome, with or without further processing of the outcome,
as at least part of a reply to the request. To that end, a cloud
computing, distributed computing, or client-server comput-
ing technology may be used, for example.

[0126] The electronic device according to various embodi-
ments may be one of various types of electronic devices. The
electronic devices may include, for example, a portable
communication device (e.g., a smartphone), a computer
device, a portable multimedia device, a portable medical
device, a camera, a wearable device, or a home appliance.
According to an embodiment of the disclosure, the elec-
tronic devices are not limited to those described above.
[0127] It should be appreciated that various embodiments
of the disclosure and the terms used therein are not intended
to limit the technological features set forth herein to par-
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ticular embodiments and include various changes, equiva-
lents, or replacements for a corresponding embodiment.
With regard to the description of the drawings, similar
reference numerals may be used to refer to similar or related
elements. It is to be understood that a singular form of a
noun corresponding to an item may include one or more of
the things, unless the relevant context clearly indicates
otherwise. As used herein, each of such phrases as “A or B”,
“at least one of A and B”, “at least one of A or B”, “A, B,
or C”, “at least one of A, B, and C”, and “at least one of A,
B, or C” may include any one of, or all possible combina-
tions of the items enumerated together in a corresponding
one of the phrases. As used herein, such terms as “1st” and
“2nd”, or “first” and “second” may be used to simply
distinguish a corresponding component from another, and
does not limit the components in other aspect (e.g., impor-
tance or order). It is to be understood that if an element (e.g.,
a first element) is referred to, with or without the term
“operatively” or “communicatively”, as “coupled with”,
“coupled to”, “connected with”, or “connected to” another
element (e.g., a second element), it means that the element
may be coupled with the other element directly (e.g.,
wiredly), wirelessly, or via a third element.

[0128] As used herein, the term “module” may include a
unit implemented in hardware, software, or firmware, and
may interchangeably be used with other terms, for example,
“logic”, “logic block”, “part”, or “circuitry”. A module may
be a single integral component, or a minimum unit or part
thereof, adapted to perform one or more functions. For
example, according to an embodiment, the module may be
implemented in a form of an application-specific integrated
circuit (ASIC).

[0129] Various embodiments as set forth herein may be
implemented as software (e.g., the program 1240) including
one or more instructions that are stored in a storage medium
(e.g., internal memory 1236 or external memory 1238) that
is readable by a machine (e.g., the electronic device 1201).
For example, a processor(e.g., the processor 1220) of the
machine (e.g., the electronic device 1201) may invoke at
least one of the one or more instructions stored in the storage
medium, and execute it, with or without using one or more
other components under the control of the processor. This
allows the machine to be operated to perform at least one
function according to the at least one instruction invoked.
The one or more instructions may include a code generated
by a compiler or a code executable by an interpreter. The
machine-readable storage medium may be provided in the
form of a non-transitory storage medium. Wherein, the term
“non-transitory” simply means that the storage medium is a
tangible device, and does not include a signal (e.g., an
electromagnetic wave), but this term does not differentiate
between where data is semi-permanently stored in the stor-
age medium and where the data is temporarily stored in the
storage medium.

[0130] According to an embodiment, a method according
to various embodiments of the disclosure may be included
and provided in a computer program product. The computer
program product may be traded as a product between a seller
and a buyer. The computer program product may be distrib-
uted in the form of a machine-readable storage medium
(e.g., compact disc read only memory (CD-ROM)), or be
distributed (e.g., downloaded or uploaded) online via an
application store (e.g., PlayStore™), or between two user
devices (e.g., smart phones) directly. If distributed online, at
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least part of the computer program product may be tempo-
rarily generated or at least temporarily stored in the
machine-readable storage medium, such as memory of the
manufacturer’s server, a server of the application store, or a
relay server.

[0131] According to various embodiments, each compo-
nent (e.g., a module or a program) of the above-described
components may include a single entity or multiple entities.
According to various embodiments, one or more of the
above-described components may be omitted, or one or
more other components may be added. Alternatively or
additionally, a plurality of components (e.g., modules or
programs) may be integrated into a single component. In
such a case, according to various embodiments, the inte-
grated component may still perform one or more functions
of each of the plurality of components in the same or similar
manner as they are performed by a corresponding one of the
plurality of components before the integration. According to
various embodiments, operations performed by the module,
the program, or another component may be carried out
sequentially, in parallel, repeatedly, or heuristically, or one
or more of the operations may be executed in a different
order or omitted, or one or more other operations may be
added.

1. A portable communication device comprising:

a housing including a first housing portion and a second
housing portion and is foldable with respect to a folding
axis, at least part of the housing extended toward inner
part of the housing to connect to a supporting portion,

wherein the first housing portion includes:

a side wall including a first side wall extended substan-
tially parallel to the folding axis, a second side wall
extended from a first end portion of the first side wall
and is substantially perpendicular to the folding axis,
and a third side wall extended from a second end
portion of the first side wall and is substantially per-
pendicular to the folding axis, and

a cover member located along the first side wall, the
second side wall, and the third side wall and including
a first cover portion located on the first side wall and a
second cover portion extended from the first cover
portion and is substantially parallel to the supporting
portion;

a flexible display accommodated in the housing and is
spaced apart from the first side wall, the first cover
portion, and the second cover portion,

wherein the flexible display includes:

a first display portion including a plurality of pixels and
visually exposed through a first side of the first housing
portion and a first side of the second housing portion,

a second display portion located between the first display
portion and a second side of the first housing portion
and is substantially parallel to the first display portion,
and

a bending portion adjacent to the first side wall and
located between the first display portion and the second
dis lay portion;

a film member electrically connected to the flexible
display and extended substantially parallel to the first
display portion, wherein a first side of the film member
is in contact with the second display portion;

a display driver integrated circuit located on a second side
of the film member and is electrically connected to the
plurality of pixels;
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a flexible printed circuit board electrically connected to
the display driver integrated circuit via the film mem-
ber; and

an adhesive member disposed between the supporting
portion and the second display portion, wherein the
second display portion is adjacent to the first side wall.

2. The portable communication device of claim 1,
wherein when viewed from a direction substantially perpen-
dicular to the supporting portion, the display driver inte-
grated circuit and the adhesive member are disposed in
different areas.

3. The portable communication device of claim 1,
wherein at least part of the sidewall includes metal.

4. The portable communication device of claim 1,
wherein the adhesive member sticks on one side of the
supporting portion with the second display portion.

5. The portable communication device of claim 1,
wherein the adhesive member is located outside of a tran-
sistor layer included in the flexible display.

6. The portable communication device of claim 1,
wherein the adhesive member has a thickness corresponding
to a gap between the flexible display and the supporting
portion.

7. The portable communication device of claim 1,
wherein the adhesive member includes pressure sensitive
adhesive.

8. The portable communication device of claim 1,
wherein the adhesive member reduces a contact of the
bending portion and the supporting portion.

9. The portable communication device of claim 1,
wherein the adhesive member reduces accumulation of
foreign material on the supporting portion.
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10. The portable communication device of claim 1, fur-
ther comprising:

a shielding member covering at least a part of the second
display portion, at least a part of the film member, at
least part of the display driver integrated circuit, and at
least part of the flexible printed circuit board.

11. The portable communication device of claim 10,
wherein the adhesive member is disposed between the
supporting portion and a peripheral portion of the shielding
member, wherein the peripheral portion is adjacent to the
side wall.

12. The portable communication device of claim 10,
wherein a peripheral portion of the shielding member is
disposed between the supporting portion and the adhesive
member, wherein the peripheral portion is adjacent to the
first side wall.

13. The portable communication device of claim 11,

wherein the adhesive member sticks one side of the
supporting portion with the peripheral portion of the
shielding member.

14. The portable communication device of claim 11,
wherein the adhesive member has a thickness corresponding
to a gap between the peripheral portion of the shielding
member and the supporting portion.

15. The portable communication device of claim 12,
wherein the adhesive member has a thickness corresponding
to a gap between the flexible display and the peripheral
portion of the shielding member.
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