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(57) A portable communication device includes: a
foldable housing, a flexible display accommodated in the
housing and including a first display area that remains
substantially flat in a state in which the housing is folded
and aseconddisplay area that is bendable as the housing
is folded, a support located between the flexible display
and the housing and including a first area corresponding
to the first display area and having a first flexibility and a

PORTABLE COMMUNICATION DEVICE INCLUDING DISPLAY

second area corresponding to the second display area
and having a second flexibility greater than the first flex-
ibility, wherein an opening is formed in the firstarea , and
a sensing module accommodated in the housing and in-
cluding a light receiving sensor at least partially aligned
with the opening to sense light passing through the open-

ing.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is based on and claims priority
under 35 U.S.C. §119 to Korean Patent Application No.
10-2019-0160970, filed on December 5, 2019, and Ko-
rean Patent Application No. 10-2020-0015894, filed on
February 10, 2020 in the Korean Intellectual Property
Office, the disclosures of which are incorporated by ref-
erence herein their entireties.

BACKGROUND

1. Field

[0002] The disclosure relates to a portable communi-
cation device including a display.

2. Description of Related Art

[0003] An electronic device (e.g., a smartphone) may
include a display to display a screen. For example, the
display may be disposed on almost the entire front of the
electronic device. In this case, various sensors (e.g., an
illuminance sensor, a proximity sensor, and a biometric
sensor) may be disposed on the remaining portion of the
front of the electronic device.

[0004] With anincreasein demands for alarge screen,
a display may be disposed on the entire front of an elec-
tronic device. In the case where the display is disposed
on the entire front of the electronic device, various sen-
sors (e.g., anilluminance sensor, a proximity sensor, and
a biometric sensor) may be disposed on the rear of the
display. Furthermore, a flexible display may be applied
to the electronic device to achieve a large screen.
[0005] Withregard to the application of the flexible dis-
play, in a case where a front plate (e.g., a polyimide (P1)
film) having less than a specified rigidity is disposed on
the front of the electronic device, not only the flexible
display but also the various sensors disposed on the rear
of the flexible display may be damaged by an external
force applied to the front plate.

[0006] The above information is presented as back-
ground information only to assist with an understanding
of the disclosure. No determination has been made, and
no assertion is made, as to whether any of the above
might be applicable as prior art with regard to the disclo-
sure.

SUMMARY

[0007] Embodiments ofthe disclosure address atleast
the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, embodiments of the disclosure provide a
portable communication device including a display hav-
ing various sensors disposed on the rear thereof.
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[0008] In accordance with an example of the disclo-
sure, a portable communication device includes: a fold-
able housing, a flexible display accommodated in the
housing and including a first display area that remains
substantially flat in a state in which the housing is folded
and a second display areathat is bendable as the housing
is folded, a support (or a support member) located be-
tween the flexible display and the housing including a
first area corresponding to the first display area and hav-
ing a first flexibility and a second area corresponding to
the second display area and having a second flexibility
greater than the first flexibility, wherein an opening
formed in the first area , and a sensing module accom-
modated in the housing and including a light receiving
sensor at least partially aligned with the opening and con-
figured to sense light passing through the opening.
[0009] In accordance with another example embodi-
ment of the disclosure, an electronic device includes: a
first housing (or afirsthousing structure), a second hous-
ing (or a second housing structure), a hinge housing dis-
posed between the first housing and the second housing,
a hinge (or a hinge structure) coupled with the first hous-
ing and the second housing, at least portion of the hinge
being disposed in the hinge housing, a display panel, at
least portion of which is disposed on the first housing and
the second housing, a first support (or a first support
member) disposed under the display panel and including
a first opening, a second support (or a second support
member) disposed under the first support and including
a second opening, a sensor module including at least
one sensor and configured to receive a signal through
the first opening, the second opening, and the display
panel, and a reinforcing support (or a reinforcing mem-
ber, or areinforcing support member) disposed between
the display panel and the sensor module.

[0010] Other aspects, advantages, and salient fea-
tures of the disclosure will become apparent to those
skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings,
discloses various embodiments of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The above and other aspects, features, and ad-
vantages of certain embodiments of the present disclo-
sure will be more apparent from the following detailed
description, taken in conjunction with the accompanying
drawings, in which:

FIG. 1A is a diagram illustrating a flat state of an
example electronic device according to various em-
bodiments;

FIG. 1B is a diagram illustrating a folded state of the
electronic device according to various embodiments;
FIG. 1C is an exploded perspective view of the elec-
tronic device according to various embodiments;
FIG. 1D is adiagramillustrating the electronic device
according to various embodiments;



3 EP 3 832 992 A1 4

FIG. 2 is a sectional diagram illustrating an example
electronic device according to various embodiments;
FIG. 3 is a sectional diagram illustrating an example
of a partial area of a section of the electronic device
according to various embodiments;

FIG. 4A is a sectional diagram illustrating a partial
area of a section of an electronic device according
to various embodiments;

FIG. 4B is a sectional diagram illustrating another
example of the partial area of a section of the elec-
tronic device according to various embodiments;
FIG. 5 is a diagram illustrating a section of an elec-
tronic device according to various embodiments;
FIG. 6 is a sectional diagram illustrating a section of
an electronic device according to various embodi-
ments;

FIG. 7A is a sectional diagram illustrating a section
of an electronic device according to various embod-
iments;

FIG. 7B is a sectional diagram illustrating a state
after a coupling of a reinforcing member in the elec-
tronic device according to various embodiments;
FIG. 8 is a sectional diagram illustrating a section of
an electronic device according to various embodi-
ments;

FIG. 9Ais asectional diagram illustrating an example
form of a section taken along line A-A’ or B-B’ of FIG.
1D according to various embodiments;

FIG. 9B is an exploded perspective view of an elec-
tronic device related to FIG. 9A according to various
embodiments;

FIG. 10is a sectional diagram illustrating an example
form of the section taken along line A-A’ or B-B’ of
FIG. 1D according to various embodiments;

FIG. 11Ais a sectional diagramillustrating an exam-
ple form of the section taken along line A-A’ or B-B’
of FIG. 1D according to various embodiments; and
FIG. 11B is an exploded perspective view of an elec-
tronic device corresponding to FIG. 11A according
to various embodiments.

DETAILED DESCRIPTION

[0012] Hereinafter, various example embodiments of
the disclosure will be described with reference to accom-
panying drawings. Accordingly, those of ordinary skill in
the art will recognize that various modifications, equiva-
lents, and/or alternatives on the various example embod-
iments described herein may be variously made without
departing from the scope and spirit of the disclosure.
[0013] FIG. 1A is a diagram illustrating a flat state of
an example foldable electronic device according to var-
ious embodiments. FIG. 1B is a diagram illustrating a
folded state of the foldable electronic device according
to various embodiments.

[0014] Referring to FIGS. 1A and 1B, in an embodi-
ment, the electronic device 100 may include a foldable
housing 500, a hinge cover 530 (or, a hinge housing) that
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covers afoldable portion of the foldable housing 500, and
aflexible orfoldable display 110 (hereinafter, abbreviated
to the "display" 110) that is disposed in a space formed
by the foldable housing 500. In this disclosure, a surface
on which the display 110 is disposed may be referred to,
for example, as a first surface or a front surface of the
electronic device 100. An opposite surface to the front
surface may be referred to, for example, as a second
surface or a rear surface of the electronic device 100.
Surfaces that surround at least portion of a space be-
tween the front surface and the rear surface may be re-
ferred to, for example, as third surfaces or side surfaces
of the electronic device 100.

[00615] In an embodiment, the foldable housing 500
may include afirst housing structure (e.g., a first housing)
510, a second housing structure (e.g., including a second
housing) 520 including at least portion of a sensor area
524, a first back cover 580, and a second back cover
590. The foldable housing 500 of the electronic device
100 is not limited to the form and coupling illustrated in
FIGS. 1A and 1B and may be implemented by a combi-
nation and/or coupling of other shapes or parts. For ex-
ample, in an embodiment, the first housing structure 510
and the first back cover 580 may be integrated with each
other, and the second housing structure 520 and the sec-
ond back cover 590 may be integrated with each other.
[0016] In the illustrated embodiment, the first housing
structure 510 and the second housing structure 520 may
be disposed on opposite sides of a virtual folding axis
500_1 and may have shapes that are entirely symmetric
to each other with respect to the folding axis 500_1. As
will be described below, the angle between the first hous-
ing structure 510 and the second housing structure 520
or the distance from one point of the first housing struc-
ture 510 to one point of the second housing structure 520
may vary depending on whether the electronic device
100isin aflat state, afolded state, or a specific mounting
state. In the illustrated embodiment, unlike the first hous-
ing structure 510, the second housing structure 520 may
additionally include the sensor area 524 in which various
sensors are disposed. However, the first housing struc-
ture 510 and the second housing structure 520 may have
mutually symmetrical shapes in the other area.

[0017] Inanembodiment, asillustratedin FIG. 1A, the
first housing structure 510 and the second housing struc-
ture 520 may form a recess in which the display 110 is
accommodated. In the illustrated embodiment, due to the
sensor area 524, the recess may have two or more dif-
ferent widths in a direction perpendicular to the folding
axis 500_1.

[0018] For example, the recess may have (1) a first
width W1 between afirst portion 510a of the first housing
structure 510 thatis parallel to the folding axis 500_1 and
a first portion 520a of the second housing structure 520
that is formed on the periphery of the sensor area 524
and (2) a second width W2 formed by a second portion
510b of the first housing structure 510 and a second por-
tion 520b of the second housing structure 520 that does
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not correspond to the sensor area 524 and that is parallel
to the folding axis 500_1. In this case, the second width
W2 may be greater than the first width W1. The first por-
tion 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 510b of
the first housing structure 510 and the second portion
520b of the second housing structure 520 that have mu-
tually symmetrical shapes may form the second width
W2 of the recess. In an embodiment, the first portion
520a and the second portion 520b of the second housing
structure 520 may have different distances from the fold-
ing axis 500_1. The width of the recess is not limited to
the illustrated example. In various embodiments, the re-
cess 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.

[0019] In an embodiment, at least portion of the first
housing structure 510 and at least portion of the second
housing structure 520 may be formed of a metallic ma-
terial or a non-metallic material that has a stiffness se-
lected to support the display 110.

[0020] In an embodiment, the sensor area 524 may
have a predetermined area formed adjacent to one cor-
ner 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 an
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,
parts embedded in the electronic device 100 to perform
various functions may be exposed on the front surface
of the electronic device 100 through the sensor area 524
or through one or more openings formed in the sensor
area 524. In various embodiments, the parts 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. According to various embodiments, the
sensor area 524 may be disposed under the display 110,
and atleast portion ofthe sensor area 524 may be hidden
by the display 110. Altematively, the sensor area 524
may be exposed to the outside without being hidden by
the display 110. In this case, a partial area of the display
110 having an overall rectangular shape may be cut so
as notto hide the sensorarea 524. In this case, the sensor
area 524 may be mounted on one side of a printed circuit
board disposed inside the second housing structure 520.
[0021] The first back cover 580 may be disposed on
one side of the folding axis 500_1 on the rear surface of
the electronic device 100. For example, the first back
cover 580 may have a substantially rectangular periph-
ery, 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 500_1 on the rear surface of the electronic device
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100. The second back cover 590 may have a periphery
surrounded by the second housing structure 520.
[0022] Inthe illustrated example embodiment, the first
back cover 580 and the second back cover 590 may have
substantially symmetrical shapes with respect to the fold-
ing axis 500_1. However, the first back cover 580 and
the second back cover 590 do not necessarily have to
have mutually symmetrical shapes. In an embodiment,
the electronic device 100 may include the firstback cover
580 and the second back cover 590 that have various
shapes. In an embodiment, 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.

[0023] Inanembodiment, 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 parts (e.g., a printed circuit board or a
battery) of the electronic device 100 are disposed. In an
embodiment, one or more parts may be disposed, or vis-
ually exposed, onthe rear surface ofthe electronic device
100. For example, at least portion of a sub-display 535
may be visually exposed through a first rear area 582 of
the first back cover 580. In an embodiment, one or more
parts or sensors may be visually exposed through a sec-
ond rear area 592 of the second back cover 590. In var-
ious embodiments, the sensors may include a proximity
sensor and/or a rear camera.

[0024] Referring to FIG. 1B, 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 an internal part (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 (e.g., a flat state or an unfolded
state, or a folded state) of the electronic device 100.
[0025] Forexample, when the electronic device 100 is
in a flat state as illustrated in FIG. 1A, the hinge cover
530 may not be exposed to the outside by being hidden
by the first housing structure 510 and the second housing
structure 520. In another example, when the electronic
device 100 is in a folded state (e.g., a fully folded state)
as illustrated in FIG. 1B, 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 100 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 ex-
posed to the outside from between the first housing struc-
ture 510 and the second housing structure 520. However,
in this case, the exposed area may be smaller than that
when the electronic device 100 is in the fully folded state.
In an embodiment, the hinge cover 530 may include a
curved surface.

[0026] The display 110 may be disposed in the space
formed by the foldable housing 500. For example, the
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display 110 may be mounted in the recess formed by the
foldable housing 500 and may form almost the entire front
surface of the electronic device 100.

[0027] Accordingly, the front surface of the electronic
device 100 may include the display 110, 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 110. Further, the rear surface of the electronic
device 100 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.

[0028] The display 110 may refer to a display, at least
portion of which is able to be deformed into a flat surface
or a curved surface. In an embodiment, the display 110
may include a folding area 103, afirst area 101 disposed
on one side of the folding area 103 (on a left side of the
folding area 103 illustrated in FIG. 1A), and a second
area 102 disposed on an opposite side of the folding area
103 (on a right side of the folding area 103 illustrated in
FIG. 1A).

[0029] The areas of the display 110 illustrated in FIG.
1A are illustrative, and the display 110 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 dis-
play 110. For example, in the embodiment illustrated in
FIG. 1A, the areas of the display 110 may be divided from
each other by the folding area 103 extending parallel to
the y-axis or by the folding axis 500_1. However, in an
embodiment, the display 110 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 fold-
ing axis parallel to the x-axis).

[0030] Thefirstarea 101 andthe second area 102 may
have shapes that are entirely 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. However, in the other area, the second area 102
may have a shape symmetric to the shape of the first
area 101. The first area 101 and the second area 102
may include a portion having a symmetrical shape and
a portion having an asymmetrical shape. According to
various embodiments, in a case where the sensor area
524 is disposed under the display 110, the first area 101
and the second area 102 may have symmetrical shapes.
[0031] Hereinafter, operations of the first housing
structure 510 and the second housing structure 520 and
the areas of the display 110 depending on states (e.g.,
a flat state and a folded state) of the electronic device
100 will be described in greater detail.

[0032] In an embodiment, when the electronic device
100isin aflat state (e.g., FIG. 1A), the first housing struc-
ture 510 and the second housing structure 520 may be
disposed to face the same direction while forming an an-
gle of 180 degrees. The surface of the first area 110 and
the surface of the second area 102 of the display 110
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may face the same direction (e.g., a direction toward the
front surface of the electronic device 100) while forming
an angle of 180 degrees. The folding area 103, together
with the first area 101 and the second area 102, may
form the same plane.

[0033] In an embodiment, when the electronic device
100 is in a folded state (e.g., FIG. 1B), the first housing
structure 510 and the second housing structure 520 may
be disposed to face each other. The surface of the first
area 110 and the surface of the second area 102 of the
display 110 may face each other while forming a narrow
angle (e.g., an angle between 0 degrees and 10 de-
grees). At least portion of the folding area 103 may be
formed to be a curved surface having a predetermined
curvature.

[0034] In an embodiment, when the electronic device
100 isin anintermediate state, the first housing structure
510 and the second housing structure 520 may be dis-
posed to form a certain angle. The surface of the first
area 110 and the surface of the second area 102 of the
display 110 may form an angle that is greater than that
in the folded state and is smaller than thatin the flat state.
At least portion of the folding area 103 may be formed to
be a curved surface having a predetermined curvature,
and the curvature may be smaller than that in the folded
state.

[0035] According to various embodiments, a flexible
display accommodated in the housing may include a first
display area (e.g., at least one of the first area 101 or the
second area 102) thatremains substantially flatin a state
in which the housing is folded and a second display area
(e.g., the folding area 103) that is bendable as the hous-
ing is folded.

[0036] According to various embodiments, a support
member (e.g., a first support member 137 of FIG. 3) that
is located between the flexible display and the housing
may include a first area (e.g., the first area 101 or the
second area 102) that corresponds to the first display
area (the area that remains flat) and has a first flexibility
and a second area (e.g., the folding area 103) that cor-
responds to the second display area (the bendable area)
and has a second flexibility higher than the first flexibility.
[0037] FIG. 1C is an exploded perspective view of the
electronic device according to various embodiments.
[0038] Referring to FIG. 1C, in an embodiment, the
electronic device 100 may include a display unit 20, a
bracketassembly 30, acircuit board 600, the firsthousing
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 assembily.

[0039] The display unit 20 may include the display 110
and at least one plate or layer 140 on which the display
110 is mounted. In an embodiment, the plate 140 may
be disposed between the display 110 and the bracket
assembly 30. The display 110 may be disposed on at
least portion of one surface of the plate 140 (e.g., an
upper surface of the plate 140 that faces the z-axis di-



9 EP 3 832 992 A1 10

rection with respect to FIG. 1C). The plate 140 may be
formed in a shape corresponding to the display 110.
[0040] The bracket assembly 30 may include a first
bracket 410, a second bracket 420, a hinge structure
(e.g., a hinge) disposed 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 at least portion of the first bracket 410
and at least portion of the second bracket 420.

[0041] In an embodiment, the bracket assembly 30
may be disposed between the plate 140 and the circuit
board 600. For example, the first bracket 410 may be
disposed between the first area 110 of the display 110
and afirst circuit board 610. The second bracket 420 may
be disposed between the second area 102 of the display
110 and a second circuit board 620.

[0042] Inanembodiment, atleastportions of the wiring
members 430 and at least portion of the hinge structure
may be disposed inside the bracket assembly 30. The
wiring members 430 may be disposed in a direction (e.qg.,
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) that is
perpendicular to a folding axis (e.g., the y-axis or the
folding axis 500_1 of FIG. 1A) of the folding area 103 of
the electronic device 100. According to various embod-
iments, a sensor hole 31 for a sensor arrangement may
be formed in an up-down direction (e.g., the z-axis direc-
tion) on one side of the second bracket 420.

[0043] Thecircuitboard600, as mentioned above, may
include the first circuit board 610 disposed on one side
of the first bracket 410 and the second circuit board 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 as-
sembly 30, the first housing structure 510, the second
housing structure 520, the first back cover 580, and the
second back cover 590. Parts for implementing various
functions of the electronic device 100 may be mounted
on the first circuit board 610 and the second circuit board
620. According to various embodiments, at least one sen-
sor S1 may be disposed on one side of the second circuit
board 620. The at least one sensor S1 may be disposed
on arear surface of the display 110 (e.g., under the sec-
ond area 102 of the display 110) through the sensor hole
31.

[0044] In a state in which the display unit 20 is coupled
to the bracket assembly 30, the first housing structure
510 and the second housing structure 520 may be as-
sembled together so as to be coupled to opposite sides
of the bracket assembly 30. As will be described below,
the first housing structure 510 and the second housing
structure 520 may be coupled to the bracket assembly
30 by sliding on the opposite sides of the bracket assem-
bly 30.

[0045] In an embodiment, the first housing structure
510 may include a first rotation support surface 512, and
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the second housing structure 520 may include a second
rotation support surface 522 corresponding to the first
rotation support surface 512. The first rotation support
surface 512 and the second rotation support surface 522
may each include a curved surface corresponding to the
curved surface included in the hinge cover 530.

[0046] In an embodiment, when the electronic device
100 is in a flat state (e.g., the electronic device 100 of
FIG. 1A), the first rotation support surface 512 and the
second rotation support surface 522 may cover the hinge
cover 530 such that the hinge cover 530 is not exposed,
or is minimally exposed, on the rear surface of the elec-
tronic device 100. Meanwhile, when the electronic device
100 is in a folded state (e.g., the electronic device 100
of FIG. 1B), 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 such
that the hinge cover 530 is maximally exposed on the
rear surface of the electronic device 100.

[0047] FIG. 1D is a diagram illustrating the electronic
device according to various embodiments.

[0048] Referring to FIG. 1D, the electronic device 100
according to an embodiment may include the display 110
and a sensor module (e.g., a first sensor module S1
and/or a second sensor module S2).

[0049] According to an embodiment, the display 110
may be disposed on the front surface (e.g., the surface
facing the z-axis direction) of the electronic device 100.
Forexample, the display 110 may be disposed on afront
surface of the sensor module (e.g., the first sensor mod-
ule S1 and/or the second sensor module S2). Accord-
ingly, at least portion of the sensor module (e.qg., the first
sensor module S1 and/or the second sensor module S2)
may be hidden by the display 110.

[0050] According to various embodiments, the sensor
module (e.g., the first sensor module S1 and/or the sec-
ond sensor module S2) may be a sensing module (e.g.,
the first sensor module S1 and/or the second sensor
module S2).

[0051] According to various embodiments, the display
110 may have a folding area formed in any one direction
(e.g., the y-axis direction in the center of the display 110).
For example, the folding area may include a predeter-
mined arealocated in a central portion of a screen display
areain a case where an arrangement state (e.g., afolded
state or a flat state) of the display 110 is changed.
[0052] According to an embodiment, the sensor mod-
ule may be identified as the first sensor module S1 or the
second sensor module S2 depending on the type of sen-
sorincluded (e.g., an illuminance sensor, a proximity sen-
sor, an image sensor (or, a camera sensor), or a finger-
print recognition sensor). According to an embodiment,
the first sensor module S1 may be disposed on a rear
surface of one side (e.g., an upper periphery) of the dis-
play 110 (or, under the surface of the display 110 that
faces the - z-axis direction). For example, the first sensor
module S1 may transmit a signal (e.g., light) to a target
disposed on the front surface (e.g., the surface facing
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the z-axis direction) of the electronic device 100 through
the display 110, or may receive a signal (e.g., light) from
the target through the display 110. According to various
embodiments, the first sensor module S1 may include at
least one of an illuminance sensor or a proximity sensor.
For example, in a case where the first sensor module S1
includes an illuminance sensor, the first sensor module
S1 may sense the brightness around the front surface of
the electronic device 100 by receiving a signal (e.g., light)
through the display 110 in a direction away from the front
surface (e.g., the surface facing the z-axis direction) of
the electronic device 100. In another example, in a case
where the first sensor module S1 includes a proximity
sensor, the first sensor module S1 may sense the dis-
tance from an approaching object by measuring the dis-
tance from the object approaching a front surface of the
display 110 (e.g., from the z-axis direction to the - z-axis
direction) by transmitting and receiving a specified signal.
[0053] According to an embodiment, the second sen-
sor module S2 may be disposed on a rear surface of an
opposite side (e.g., a lower periphery) of the display 110.
For example, the second sensor module S2 may obtain
image information of a target (e.qg., image information of
a fingerprint) through the display 110 from the target
brought into contact with the front surface (e.g., the sur-
face facing the z-axis direction) of the electronic device
100. In a case where the second sensor module S2 in-
cludes a fingerprint recognition sensor, the second sen-
sor module S2 may support execution of a function (e.g.,
a user authentication function) of the electronic device
100 by obtaining fingerprint information from a target
brought into contact with the front surface (e.g., the sur-
face facing the z-axis direction) of the display 110 of the
electronic device 100. The fingerprint recognition sensor
may obtain image information of a fingerprint by various
methods such as an optical method, a semiconductor
element method, an ultrasonic method, a heat detection
method, or a combination thereof. According to various
embodiments, the first sensor module S1 or the second
sensor module S2 may be installed on a circuit board
(e.g., 600 of FIG. 1C). According to various embodi-
ments, the first sensor module S1 and the second sensor
module S2 are not limited to the positions in the illustrated
drawing. For example, the second sensor module S2
may be disposed at the position where the first sensor
module S1 is disposed in the illustrated drawing orin an
area adjacent to the first sensor module S1, and the first
sensor module S1 may be disposed at the position where
the second sensor module S2 is disposed in the illustrat-
ed drawing or in an area adjacent to the second sensor
module S2.

[0054] FIG. 2is a sectional diagram illustrating a sec-
tion of an electronic device according to various embod-
iments. For example, FIG. 2 is a view illustrating an ex-
ample of asectiontaken alongline A-A’ or B-B’of FIG. 1D.
[0055] Referring to FIG. 2, at least portion of the elec-
tronic device (e.g., the electronic device 100 of FIG. 1D)
may include the display 110 (a display panel 131 and a
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front plate 139), a first reinforcing member (e.g., a rein-
forcing support) 133, a first support member (e.g., sup-
port) 137, a second support member 135 (e.g., the brack-
et 410 or 420 of FIG. 1C), and the first sensor module
S1. The electronic device 100, as described above, may
further include the circuit boards 610 and 620 on which
the first sensor module S1 is mounted and the back cov-
ers 580 and 590. Acceording to an embodiment, at least
portion of the display panel 131 may be disposed on the
front surface (e.g., the surface facing the z-axis direction)
of the electronic device 100 in a flat state. Furthermore,
the first support member 137 may be disposed on a rear
surface (e.g., the surface facing the - z-axis direction) of
the display panel 131. With regard to an arrangement of
thefirstreinforcing member 133, the first support member
137 may have a first opening 137h formed therein. At
least portion of the first reinforcing member (e.g., rein-
forcing support) 133 may be disposed in the first opening
137h formed in the first support member 137.

[0056] According to an embodiment, atleast portion of
the first reinforcing member 133 (e.g., a transparent
member 133) may be disposed in the first opening 137h
formed in the first support member 137, and the first re-
inforcing member 133 may be disposed to face toward
the rear surface (e.qg., the surface facing the - z-axis di-
rection) of the display panel 131.

[0057] Accordingto an embodiment, the electronic de-
vice 100 may include the transparent member 133 (e.g.,
the first reinforcing member 133) attached to atleast por-
tion of an inner surface that forms the first opening 137h
of the first support member 137.

[0058] According to an embodiment, in a case where
the first reinforcing member 133 has a smaller height
than the first opening 137h of the first support member
137, a height adjustment part T (or, a height reinforce-
ment part or a height correction part) may be disposed
on one side of the first reinforcing member 133 to com-
plement a step between the first reinforcing member 133
and a rear surface (e.g., the surface facing the - z-axis
direction) of the first support member 137. According to
various embodiments, with regard to fixing the first rein-
forcing member 133, at least portion of the height adjust-
ment part T may include an adhesive tape or a double-
sidedtape. Anadhesive member 137_1 may be disposed
between the first reinforcing member 133 and the first
support member 137.

[0059] According to an embodiment, the first opening
137h formed in the first support member 137 may be
formed by removing at least portion of the first support
member 137. For example, the first support member 137
may include at least one of a base layer 137a, a cushion
layer 137b, a third support member 137¢, and/or a fourth
supportmember 137d. For example, according to various
embodiments, the first support member 137 may include
only the base layer 137a and the cushion layer 137b.
The first support member 137 may include only the base
layer 137a, the cushion layer 137b, and the third support
member 137c¢. In another case, the first support member
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137 may include only the cushion layer 137b and the
fourth support member 137d.

[0060] According to various embodiments, the first
support member 137 may include at least one adhesive
member or adhesive layer (at least one of 137e, 137a1,
137b1, or 137¢1) that is disposed on the top of the base
layer 137a, between the base layer 137a and the cushion
layer 137b, between the cushion layer 137b and the third
support member 137¢c, between the third support mem-
ber 137¢ and the fourth support member 137d, and/or
on the bottom of the fourth support member 137d. The
first opening 137h may be formed by removing at least
one of the base layer 137a, the cushion layer 137b, the
third support member 137c, or the fourth support member
137d and the at least one adhesive member or adhesive
layer (at least one of 137e, 137a1, 137b1, or 137¢c1).
According to an embodiment, the adhesive layer (atleast
one of 137e,137a1, 137b1, or 137¢1) may be a pressure
sensitive adhesive (PSA) having adhesiveness. Further-
more, the adhesive layer (at least one of 137e, 137a1,
137b1, or 137¢1) may be disposed between the display
panel 131 and the first reinforcing member 133 and may
fix the first reinforcing member 133 to the rear surface of
the display panel 131.

[0061] According to an embodiment, the base layer
137a may be disposed under the display panel 131. At
least portion of the base layer 137a may be attached to
the bottom of the display panel 131 through the adhesive
layer 137e. The base layer 137a may absorb stress or
tensile force generated while the display panel 131 is
folded or unfolded, or may support the display panel 131.
The base layer 137a may be formed of, for example,
polyimide (PI).

[0062] According to an embodiment, the cushion layer
137b may be disposed under the base layer 137a (e.g.,
under the surface of the base layer 137a that faces the
- z-axis direction). The cushion layer 137b may absorb
atleast portion of an external force applied to the display
panel 131. The cushion layer 137b may be formed of, for
example, sponge or rubber having elasticity. The cushion
layer 137b may be implemented with an embo layer.
[0063] According to an embaodiment, the third support
member 137¢c may be disposed under the cushion layer
137b (e.g., under the surface of the cushion layer 137b
that faces the - z-axis direction). At least portion of the
third support member 137c may include at least one of
a structure including a plurality of openings, a grid struc-
ture including a plurality of gaps or cracks, a grid structure
by a plurality of lattices, a grid structure by a plurality of
slits, or a structure including at least one recess partly
having a smaller thickness than a surrounding area. A
lattice area L of the third support member 137¢ in which
the grid structure is disposed may correspond to afolding
area of the display panel 131 (e.g., the folding area de-
scribed above with reference to FIG. 1A). According to
various embodiments, areas of the third support member
137c that correspond to the first area 101 of the display
110 and the second area 102 of the display 110 may
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have the form of a sheet of a solid type or a metal panel
(or, a metal plate), and an area of the third support mem-
ber 137¢ that corresponds to the folding area (e.g., the
folding area 103 of FIG. 1A) may include the lattice area
L. The lattice area L may be formed to be wider than the
folding area (e.g., the folding area 103 of FIG. 1A). Ac-
cordingly, atleast portion of the lattice area L may overlap
the first area 101 or the second area 102 in the up-down
direction (or, the z-axis direction).

[0064] According to various embodiments, the third
support member 137¢ corresponding to the folding area
103 ofthe display 110 may notinclude the separate lattice
areal.Inthis case, likewise to the fourth support member
137d, the third support member 137c corresponding to
the folding area 103 may have a form in which a central
portion (e.g., the folding axis 500_1) is cut away. Accord-
ing to various embodiments, the folding area 103 may
be formed of a bendable material (or, a material that is
bendable and has a predetermined flexibility).

[0665] According to anembodiment, the fourth support
member 137d may be disposed under the third support
member 137¢ (e.g., under the surface of the third support
member 137¢ that faces the - z-axis direction). For ex-
ample, in a case where an external force is applied to
the display panel 131, the fourth support member 137d
may serve to absorb shocks such that the applied exter-
nal force is not transmitted to the first sensor module S1,
or may serve to protect the first sensor module S1. The
fourth support member 137d may include a folding gap
H. For example, the folding gap H may be formed in a
position corresponding to the lattice area L of the third
support member 137¢ that corresponds to a central area
of the fourth support member 137d. The fourth support
member 137d may be formed of a metallic material or a
non-metallic material that has a specified stiffness. Ac-
cording to an embodiment, the fourth support member
137d may include a first metal sheet and a second metal
sheet on opposite sides of the folding gap H. The first
metal sheet may face the first area 101 of the display 110
and part of the folding area 103, and the second metal
sheet may face the second area 102 of the display 110
and part of the folding area 103. In various embodiments,
areinforcing layer 137d (e.g., the fourth support member
137d) may be disposed on the opposite sides of the fold-
ing gap H. At least one of the third support member 137¢
or the fourth support member 137d may be disposed on
the second support member 135 to provide a flat surface
on the rear surface of the display panel 131, thereby con-
tributing to maintaining the flatness of the display panel
131.

[0066] According to an embodiment, an insulating lay-
er 137f may be disposed on the rear surface (e.g., the
surface facing the - z-axis direction) of the first support
member 137. For example, the insulating layer 137f may
prevent and/or reduce unnecessary electricity from flow-
ing between the printed circuitboard on which the sensor
module S1 is disposed and another component (e.g., the
display panel 131). The insulating layer 137f may prevent
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and/or reduce interference between the display panel
131 and the sensor module S1 or atleastone of electronic
components disposed on the circuit boards 610 and 620.
[0067] According to an embodiment, to support a first
opening (e.g., the first opening 137h) of the first support
member 137 including the lattice area L underthe flexible
display (e.g., the display panel 131), the second support
member 135 may include a second opening (e.g., a sec-
ond opening 135h) that has a smaller area than the first
opening.

[0068] FIG. 3is a sectional diagram illustrating an ex-
ample of a partial area of the section of the electronic
device according to various embodiments.

[0069] Referring to FIG. 3, a partial area of a section
of the electronic device according to an embodiment
(e.g., the electronic device 100 of FIG. 1D) that is taken
along line A-A’ may include a form as illustrated in FIG.
3. According to an embodiment, a partial area of the elec-
tronic device 100 in which the first sensor module S1 is
disposed may include the display 110 (the display panel
131 and the front plate 139), the first reinforcing member
133, the second support member 135, the first support
member 137, and the first sensor module S1.

[0070] According to an embodiment, the display panel
131 (e.g., part of the display 110 of FIG. 1D) may be
disposed on the front surface (e.g., the surface facing
the z-axis direction) of the electronic device 100. Further-
more, the first reinforcing member 133 may be disposed
on a partial area of the rear surface of the display panel
131 (e.g., under the surface facing the - z-axis direction),
and the first support member 137 may be disposed
around the first reinforcing member 133. In this case, an
external force applied to the front surface (e.g., the sur-
face facing the z-axis direction) of the display panel 131
may be absorbed (or distributed) by the first reinforcing
member 133 and the first support member 137. Accord-
ing to various embodiments, the display panel 131 may
be a flexible display that can be repeatedly folded and
unfolded.

[0071] According to an embodiment, atleast portion of
the first reinforcing member 133 may be disposed in the
first opening 137h formed on one side of the first support
member 137, and the first reinforcing member 133 may
be disposed between the display panel 131 and the sec-
ond support member 135. The first reinforcing member
133 may include a first surface 133a and a second sur-
face 133b. The first surface 133a of the first reinforcing
member 133 may be disposed on the rear surface of the
display panel 131 (e.g., under the surface facing the - z-
axis direction). In this case, the first surface 133a of the
first reinforcing member 133 may be brought into close
contact with the rear surface of the display panel 131. At
least portion of the second surface 133b of the first rein-
forcing member 133 may be disposed to face the first
sensor module S1 through the first opening 137h formed
in the first support member 137. In this case, the second
surface 133b of the first reinforcing member 133 may be
disposed to face the first sensor module S1, with the sec-
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ond support member 135 therebetween. The first rein-
forcing member 133 may have a first width W21 in a
direction (e.g., the y-axis direction) parallel to the display
panel 131. The first reinforcing member 133 may have a
size to cover at least portion of the first sensor module
S1. For example, the first reinforcing member 133 may
have a size to cover an area of the first sensor module
S1 that is capable of transmitting and receiving light in
regard to sensing. The first width W21 may be an exam-
ple in a case where the first sensor module S1 or the light
transmitting/receiving area of the first sensor module S1
has a rectangular shape. Depending on the shape of the
first sensor module S1, the size or shape of the first re-
inforcing member 133 may be varied. Accordingly, the
first width W21 may be varied.

[0072] According to an embodiment, the first reinforc-
ing member 133 may have a material or a structure
through which a signal (e.g., light) transmitted from or
received to the first sensor module S1 passes. For ex-
ample, the first reinforcing member 133 may have a spec-
ified transmittance such that a signal (e.g., light) passes
through the first reinforcing member 133. According to
an embodiment, at least portion of the first reinforcing
member 133 may be formed of a transparent material
(e.g., at least one of acrylic, glass, synthetic polymer, or
plastic) that has a specified transmittance and a prede-
termined strength (e.g., an experimentally or statistically
set strength capable of resisting pressure of a specified
magnitude applied to an upper portion of the first opening
137h such that the display 110 corresponding to the first
opening 137h or the first sensor module S1 disposed
under the display 110 is not damaged). The first reinforc-
ing member 133 may have a structure including at least
one through-hole vertically formed through the first rein-
forcing member 133 and may transmit and receive,
through the through-hcle, light of the first sensor module
S1 for sensing. The transmittance, the size of the
through-hole, the nhumber of through-holes, or the like
may be varied depending on the type or purpose of the
first sensor module S1.

[0073] The adhesive member 137_1 may be disposed
on atleast a partial area around the first reinforcing mem-
ber 133. According to an embodiment, the first adhesive
member 137_1 may be disposed around the first rein-
forcing member 133 or between the first reinforcing mem-
ber 133 and the first support member 137 and may pre-
vent a movement of the first reinforcing member 133.
The adhesive member 137_1 may include at least one
of a liquid adhesive or a double-sided tape. At least por-
tion of the adhesive member 137_1 may be formed of a
transparent material.

[0074] According to an embodiment, the first support
member 137 may be disposed between the display panel
131 and the second support member 135 in a state in
which the first reinforcing member 133 is disposed inside
the first support member 137. The first support member
137 may include the first opening 137h. For example, the
first reinforcing member 133 may be disposed in the first
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opening 137h. Furthermore, the first opening 137 may
have a width greater than the first width W21 of the first
reinforcing member 133.

[0075] According to an embodiment, atleast portion of
the second support member 135 may be disposed be-
tween the first reinforcing member 133 and the first sen-
sor module S1. The second support member 135 may
include the second opening 135h. At least portion of the
second opening 135h may be associated with the first
opening 137h. According to various embodiments, the
size of the second opening 135h may be smaller than
the size of the first opening 137h. The second opening
135h may have a second width W22 in a direction (e.g.,
the y-axis direction) parallel to the display panel 131. The
second width S22 of the second opening 135h may be
smaller than the first width W21 of the first reinforcing
member 133. The top side (the side facing the z-axis
direction) of the second opening 135h may face the sec-
ond surface 133b of the first reinforcing member 133.
According to an embodiment, the center of the second
opening 135h may be aligned with a portion (e.g., a cen-
tral portion) of the second surface 133b of the first rein-
forcingmember133. Anupperedge (e.g., the edge facing
the z-axis direction) of the second opening 135h may be
brought into contact with the second surface 133b of the
first reinforcing member 133. In this case, the second
support member 135 may support the first reinforcing
member 133 toward the front surface (e.g., the surface
facing the z-axis direction) of the electronic device 100.
Furthermore, atleast portion of the second support mem-
ber 135 may be formed of a metallic or non-metallic ma-
terial having a specified stiffness. According to an em-
bodiment, at least portion of the second support member
135 may be a bracket assembly (e.g., 30 of FIG. 1C) or
a mid plate for an arrangement of a part.

[0076] According to an embodiment, the second sup-
port member 135 may be another support member 135
that supports the first support member 137. The other
support member 135 may be formed of a rigid material.
The other support member 135 may include another
opening 135h (e.g., the second opening 135h) that is at
least partially aligned with an opening (e.g., the first open-
ing 137h)thatis formed in part of the first support member
137.

[0077] According to an embodiment, at least portion
(e.g., alight transmitting part and/or a light receiving part)
of the first sensor module S1 may be disposed to face
the second surface 133b of the first reinforcing member
133 through the second opening 135h of the second sup-
port member 135. For example, the first sensor module
S1 may be disposed to face toward the lower surface
133b of the first reinforcing member 133, with the second
opening 135h therebetween. The first sensor module S1
may be, for example, a sensor module (e.g., an illumi-
nance sensor, a proximity sensor, or a sensing module)
that is capable of receiving (or, transmitting and receiv-
ing) a signal (e.g., light or LED light) or light (e.g., natural
light).
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[0078] According to an embodiment, the second sup-
port member 135 may be a bracket assembly (e.g., 30
of FIG. 1C) for an arrangement of a part among specific
structures of the electronic device 100, the transparent
member 133 (e.g., the first reinforcing member 133) may
be fixed to the first support member 137 through the ad-
hesive member 137_1, and the first support member 137
and the bracket assembly (e.g., 30 of FIG. 1C) may be
fixed through an adhesive member (not illustrated). As
the first support member 137 and the bracket assembly
are fixed through the adhesive member (not illustrated),
performance to reduce shocks applied to the display and
various sensors by an external force may be maintained
through the transparent member 133 (e.g., the first rein-
forcing member 133) even though there is a movement
in relation to a leftward/rightward movement of the flex-
ible display caused by a folding operation. Furthermore,
the electronic device may be implemented such that the
sensor module moves a specified distance depending
on a folding operation when the flexible display moves
leftward/rightward depending on the folding operation.
Accordingly, the electronic device may maintain speci-
fied sensing performance.

[0079] According to an embodiment, the electronic de-
vice may further include an elastic member (notillustrat-
ed) (e.g., a sponge) between the first support member
137 and the bracket assembly (e.g., 30 of FIG. 1C).
[0080] Accordingtoanembodiment,the frontplate 139
may cover the front surface (e.g., the surface facing the
z-axis direction) of the display panel 131. For example,
the front plate 139 may be a polyimide (PI) film or ultrathin
glass capable of resisting tensile force depending on a
folded state (or, a flat state) of the display panel 131.
[0081] FIG. 4Ais a sectional diagram illustrating a par-
tial area of a section of an electronic device according to
various embodiments.

[0082] Referring to FIG. 4A, a partial area of a section
of the electronic device according to an embodiment
(e.g., the electronic device 100 of FIG. 1D) that is taken
along line A-A’ may include a form as illustrated in FIG.
4A. At least one of components of the electronic device
100 illustrated in FIG. 4A may be the same as, or similar
to, atleast one of the components of the electronic device
100 illustrated in FIG. 3, and repetitive descriptions may
not be repeated here. According to an embodiment, the
electronic device 100 may include the display panel 131,
the first reinforcing member 133, the second support
member 135, the first support member 137, the first sen-
sor module S1, and the front plate 139.

[0083] According to an embodiment, the display panel
131 (e.g., the display panel 131 of FIG. 3) may be dis-
posed on the front surface (e.g., the surface facing the
z-axis direction) of the electronic device 100. Further-
more, the first reinforcing member 133 may be disposed
on a partial area of the rear surface of the display panel
131 (e.g., under the surface facing the - z-axis direction),
and the first support member 137 may be disposed
around the first reinforcing member 133.



19 EP 3 832 992 A1 20

[0084] According to an embodiment, at least portion of
the first support member 137 may be disposed under the
display panel 131. The first support member 137 under
the display panel 131 may serve to support the display
panel 131. The first support member 137 may include at
least one first opening 137h. According to an embodi-
ment, at least portion of the first opening 137h may be
formed in part of the first support member 137 that cor-
responds to the area where the first sensor module S1
is disposed. At least portion of the first reinforcing mem-
ber 133 may be disposed in the first opening 137h. Ac-
cording to various embodiments, as mentioned above,
an adhesive member may be additionally disposed be-
tween the first reinforcing member 133 disposed in the
first opening 137h and the first support member 137 hav-
ing the first opening 137h formed therein.

[0085] Accordingto an embodiment, atleast portion of
the first reinforcing member 133 (e.g., the first reinforcing
member 133 of FIG. 3) may be disposed in the first open-
ing 137h formed on one side of the first support member
137, and the first reinforcing member 133 may be dis-
posed between the display panel 131 and the second
support member 135. At least portion of the first reinforc-
ing member 133 may include the first surface 133a and
the second surface 133b. The first surface 133a of the
first reinforcing member 133 may be disposed to face the
rearsurface (e.g., the surface facing the - z-axis direction)
of the display panel 131. At least portion of the second
surface 133b of the first reinforcing member 133 may be
disposed to face the first sensor module S1 through the
second opening 135h formed in the second support
member 135. In this case, the second surface 133b of
the first reinforcing member 133 may be disposed to face
the first sensor module S1 disposed in the second open-
ing 135h of the second support member 135 (e.g., the
second opening 135h of FIG. 3).

[0086] According to an embodiment, the second sup-
port member 135 may be disposed under the first rein-
forcing member 133 and the first support member 137.
The second support member 135 may include at least
one second opening 135hin relation to sensor operation.
For example, the second opening 135h may be formed
in part of the second support member 135 that corre-
sponds to the area where the second surface 133b of
the first reinforcing member 133 is disposed. Further-
more, at least portion (e.g., the light transmitting part
and/or the light receiving part) of the first sensor module
S1 may be disposed in the second opening 135h. Ac-
cording to an embodiment, a front surface (e.g., the sur-
face facing the z-axis direction) of the first sensor module
S1 may be disposed in the second opening 135h.
[0087] According to an embodiment, at least portion
(e.g., the light transmitting part and/or the light receiving
part) of the first sensor module S1 may be disposed in
the second opening 135h of the second support member
135, and the first sensor module S1 may transmit and
receive signals required for a sensing operation through
the second opening 135h, the first opening 137h, the first
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reinforcing member 133, at least portion of the display
panel 131, and the front plate 139.

[0088] FIG. 4B is a sectional diagram illustrating an-
other example of the partial area of the section of the
electronic device according to various embodiments.
[0089] Referring to FIG. 4B, the electronic device ac-
cording to various embodiments (e.g., the electronic de-
vice 100 of FIG. 1D) may include the front plate 139, the
display panel 131, the first reinforcing member 133, the
second support member 135, the first support member
137, and sensor modules S11 and S12.

[0090] Accordingtoanembodiment,the frontplate 139
may be disposed on an upper surface (e.g., the surface
facing the z-axis direction) of the display panel 131. At
least portion of the front plate 139 may be bent. For ex-
ample, at least portion of the front plate 139 may contain
a polymer or a flexible glass material.

[0091] According to an embodiment, the display panel
131 (e.g., the display panel 131 of FIG. 3) may be dis-
posed on the front surface (e.g., the surface facing the
z-axis direction) of the electronic device 100. The display
panel 131 may be disposed under the front plate 139.
The first support member 137 may be disposed on the
rear surface of the display panel 131 (e.g., under the
surface facing the - z-axis direction) and may include the
first opening 137h in which at least portion of the first
reinforcing member 133 is disposed.

[0092] The first reinforcing member 133 having a pre-
determined size may be disposed in the first opening
137h, and the second support member 135 may be dis-
posed under the first reinforcing member 133 and the
first support member 137. At least portion of the first re-
inforcing member 133 may be transparent, may have a
specified transparency, or may include at least one
through-hole. The first reinforcing member 133 may have
a structure by which at least portion of light transmitted
and received by sensors S11 and S12 travels toward the
display panel 131 or travels toward the sensors S11 and
S12.

[0093] The second support member 135 may include
the second opening 135h (e.g., the second opening 135h
of FIG. 4A) in which the sensors S11 and S12 are mount-
ed. Atleast portions of the sensors S11 and S12 may be
mounted in the second opening 135h of the second sup-
port member 135. An adhesive member 135_1 may be
disposed in a space between the second support mem-
ber 135 and the sensors S11 and S12.

[0094] The sensors S11 and S12 may be integrated
with each other. For example, the sensors S11 and $12
may include at least two of a proximity sensor, an illumi-
nance sensor, aniris sensor, or a fingerprint sensor. The
sensors S11 and S12 may be implemented in a form in
which each sensor module includes one housing, or may
have a structure that shares at least portion of a semi-
conductor component included in a sensor module. Al-
though FIG. 4B illustrates a configuration in which two
sensors are disposed, the technology disclosed herein
is not limited thereto. In a case where the sensors S11
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and S12 are formed to be larger than the structure of the
first sensor module S1 described above with reference
to FIG. 4A, the first opening 137h illustrated in FIG. 4B
may be formed to be larger than the first opening 137h
described above with reference to FIG. 4A. The second
opening 135hiillustrated in FIG. 4B may be formed to be
larger than the second opening 135h described above
with reference to FIG. 4A.

[0095] FIG. 5 is a diagram illustrating a section of an
electronic device according to various embodiments.
[0096] Referring to FIG. 5, a partial area of a section
of the electronic device according to various embodi-
ments (e.g., the electronic device 100 of FIG. 1D) thatis
taken along line A-A’ may include a form as illustrated in
FIG. 5. At least one of components of the electronic de-
vice 100 illustrated in FIG. 5 may be the same as, or
similar to, at least one of the components of the electronic
device 100 illustrated in FIG. 3, and repetitive descrip-
tions may not be repeated here. According to various
embodiments, the electronic device 100 may include the
front plate 139, the display panel 131, the first reinforcing
member 133, the second support member 135, the first
support member 137, and the first sensor module S1.
[0097] Accordingtoanembodiment, the frontplate 139
may be disposed on the upper surface (e.g., the surface
facing the z-axis direction) of the display panel 131, and
the display panel 131 may be disposed under the front
plate 139. Thefirst support member 137 may be disposed
under the display panel 131, and the second support
member 135 may be disposed under the first support
member 137.

[0098] Thefirstopening 137hmay be formedin atleast
apartial area (e.g., the area where the first sensor module
S1 is disposed) of the first support member 137. The
second opening 135h may be formed in at least a partial
area (e.g., the area where the first sensor module S1 is
disposed) of the second support member 135. The first
opening 137h and at least portion of the second opening
135h may be associated with each other. The first open-
ing 137h and at least portion of the second opening 135h
may overlap each other in the up-down direction (e.g.,
the z-axis direction).

[0099] The first reinforcing member 133 may be dis-
posed in at least portion of the first opening 137h. The
height (e.g., the height in the z-axis direction) of the first
reinforcing member 133 may be greater than or equal to
the height of the first support member 137. The adhesive
member 137_1 may be disposed between the first rein-
forcing member 133 (e.g., the transparent member 133)
and the first support member 137. In a case where at
least portion of a horizontal section of the first reinforcing
member 133 is formed in a polygonal or oval shape, the
adhesive member 137_1 may be disposed in a strap
shape to fill a portion around the first reinforcing member
133 (e.g., a gap between the first reinforcing member
133 and the first support member 137). The first sensor
module S1 may be disposed in at least portion of the
second opening 135h.
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[0100] According to an embodiment, the transparent
member 133 (e.g., the first reinforcing member 133) may
be fixed to the first support member 137 through the ad-
hesive member 137_1, and the first support member 137
and the foldable display (e.g., the display panel 131) may
be fixed through an adhesive member (not illustrated).
As the first support member 137 and the foldable display
are fixed through the adhesive member (not illustrated),
performance to reduce shocks applied to the display and
various sensors by an external force may be maintained
through the transparent member 133 (e.g., the first rein-
forcing member 133) even though there is a movement
in relation to a leftward/rightward movement of the flex-
ible display caused by a folding operation.

[0101] According to an embodiment, the first reinforc-
ing member 133 (e.g., the first reinforcing member 133
of FIG. 2) may transmit (or, deliver) at least portion of a
signal of the first sensor module S1 through the first sur-
face 133a and the second surface 133b. Referring to a
first path D1, the first reinforcing member 133 may deliv-
er, toward the display panel 131, at least portion of a
signal directed in the direction (e.g., the z-axis direction)
toward the front surface of the electronic device 100 from
the first sensor module S1. In a case where at least por-
tion of a signal transmitted toward a subject located on
the front plate 139 is reflected by the subject, the first
reinforcing member 133 may deliver the reflected signal
to the first sensor module S1. The first reinforcing mem-
ber 133 may have a transmittance or transparency suf-
ficient to transmit the signal of the first sensor module
S1. The first reinforcing member 133 may include atleast
one through-hole for delivering the signal of the first sen-
sor module S1.

[0102] According to an embodiment, in a case where
asignal ofthe first sensor module S1is reflected between
the first surface 133a and the second surface 133b or is
reflected by the second surface 133b and the surface of
the first sensor module S1, the first reinforcing member
133 (e.g., the first reinforcing member 133 of FIG. 3) may
damp (e.g., absorb) the reflected signal. The first rein-
forcing member 133 may include at least one of an anti-
noise layer 133c and/or an anti-noise member 133d.
[0103] According to an embodiment, the anti-noise
member 133d may be a light blocking member 133d lo-
cated on one surface of the transparent member 133
(e.g., the first reinforcing member 133) that faces toward
the sensing module S1 (e.g., the first sensor module S1),
and the sensing module S1 may include a light emitting
element (e.g., an LED). According to an embodiment,
the anti-noise layer 133¢ may prevent and/or reduce oc-
currence of crosstalk by absorbing a signal of the first
sensor module S1 that is reflected between the first sur-
face 133a and the second surface 133b. Referring to a
second path D2, the anti-noise layer 133¢ may absorb a
signal (crosstalk) of the first sensor module S1 that is
directed toward the second surface 133b after reflected
by the first surface 133a. In this case, the anti-noise layer
133¢ may reduce an error of a signal sensed by the first
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sensor module S1. The anti-noise layer 133¢ may be
formed between the first surface 133a and the second
surface 133b. For example, the anti-noise layer 133¢c may
include a first anti-noise structure 533a including a cut
section that divides the first reinforcing member 133 in
any one direction (e.g., the y-axis direction). The first anti-
noise structure 533a may include a first prevention struc-
ture 133_1 and a second prevention structure 133_2
spaced apart from each other by a specified gap gap1.
The first prevention structure 133_1 may include an up-
per surface, a lower surface, and side surfaces disposed
between the upper surface and the lower surface. Among
the side surfaces of the first prevention structure 133_1,
a side surface 133_1a facing the second prevention
structure 133_2 may be chemically treated (e.g., painted)
with specified paint. The painted side surface 133_1a
may prevent and/or reduce a signal scattered inside the
first prevention structure 133_1 or a crosstalk signal from
being moved to the second prevention structure 133_2.
The second prevention structure 133_2 may have a
structure similar to that of the first prevention structure
133_1. For example, the second prevention structure
133_2 may have a polygonal panel shape, and a surface
133_2a facing the first prevention structure 133_1 may
be painted with specified paint.

[0104] According to various embodiments, the anti-
noise layer 133c may include a second anti-noise struc-
ture 533b in which one area of the first reinforcing mem-
ber 133 is provided in a different form from a surrounding
area. The second anti-noise structure 533b may include
an upper surface and a lower surface that have a larger
size than an upper opening area of the second opening
135h. The second anti-noise structure 533b may include
abody 533b_3including side surfaces disposed between
the upper surface and the lower surface, a hole 533b_1
formed in a central portion of the body 533b_3 through
the upper surface and the lower surface, and an anti-
noise structure 533b_2 that fills the hole 533b_1. The
hole 533b_1 may be formed in an oval shape. For exam-
ple, the hole 533b_1 may be formed in an oval shape
that is longer in the x-axis direction than the y-axis direc-
tion. The anti-noise structure 533b_2 may be formed to
fill the hole 533b_1. The shape of the hole 533b_1 and
the shape of the anti-noise structure 533b_2 are not lim-
ited to the oval shape described above and may include
various shapes (e.g., a rod shape that is longer in the x-
axis direction than the y-axis direction). According to var-
ious embodiments, the first anti-noise structure 533a and
the second anti-noise structure 533b may further include
at least one painted side surface. The first anti-noise
structure 533a and the second anti-noise structure 533b
described above may absorb or reduce a signal (e.g.,
the crosstalk signal) that is scattered inside the first re-
inforcing member 133 among signals emitted from the
first sensor module S1.

[0105] According to an embodiment, the anti-noise
member 133d may absorb a signal reflected between the
second surface 133b and the first sensor module S1.
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Referring to a third path D3, the anti-noise member 133d
may absorb a signal of the first sensor module S1 that is
directed toward a surface of the first sensor module S1
after reflected by the second surface 133b. In this case,
the anti-noise member 133d may contribute to a reduc-
tion in an error of a signal sensed by the first sensor
module S1. The anti-noise member 133d may be dis-
posed between the first reinforcing member 133 and the
first sensor module S1. For example, the anti-noise mem-
ber 133d may be formed of a sponge material.

[0106] FIG. 6 is a sectional diagram illustrating a sec-
tion of an electronic device according to various embod-
iments.

[0107] Referring to FIG. 6, the electronic device ac-
cording to various embodiments (e.g., the electronic de-
vice 100 of FIG. 1D) may include at least portion of a
section taken along line B-B’. Atleast one of components
of the electronic device 100 illustrated in FIG. 6 may be
the same as, or similar to, at least one of the components
of the electronic device 100 illustrated in FIG. 3, and re-
petitive descriptions may not be repeated here. Accord-
ing to various embodiments, the electronic device 100
may include the front plate 139, the display panel 131, a
second reinforcing member 633, the second support
member 135, the first support member 137, and the sec-
ond sensor module S2.

[0108] According to an embodiment, the display panel
131 (e.g., the display panel 131 of FIG. 3) may be dis-
posed on the front surface (e.g., the surface facing the
z-axis direction) of the electronic device 100. Further-
more, the second reinforcing member 633 may be dis-
posed on a partial area of the rear surface of the display
panel 131 (e.g., under the surface facing the - z-axis di-
rection), and the first support member 137 may be dis-
posed around the partial area.

[0109] The first support member 137 may be disposed
on the rear surface of the display panel 131. The first
support member 137 may include a third opening 637h
formed in a position corresponding to the area where the
second sensor module S2 is disposed. The third opening
637h may expose part of the rear surface of the display
panel131. Atleast portion of the second reinforcing mem-
ber 633 may be disposed in the third opening 637h. An
adhesive member 637_1 may be disposed between the
second reinforcing member 633 and the first support
member 137 in the state in which the second reinforcing
member 633 is disposed in the third opening 637h. At
least portion of the second reinforcing member 633 may
be fixed in the third opening 637h of the first support
member 137, based on the adhesive member 637_1.
[0110] According to an embodiment, at least portion of
the second reinforcing member 633 may be disposed in
the third opening 637h of the first support member 137,
and the second reinforcing member 633 may be disposed
between the display panel 131 and the second support
member 135. The second reinforcing member 633 may
have a larger size than a fourth opening 635h formed in
the second support member 135. The second reinforcing
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member 633 may have a larger size than an upper sur-
face (e.g., the surface facing the z-axis direction) of the
second sensor module S2. The second reinforcing mem-
ber 633 may include a first surface 633a and a second
surface 633b. The first surface 633a of the second rein-
forcing member 633 may be disposed to face toward the
rearsurface (e.g., the surface facing the - z-axis direction)
of the display panel 131. The second surface 633b of the
second reinforcing member 633 may be disposed to face
the second sensor module S2 through the fourth opening
635h of the second support member 135.

[0111] According to an embodiment, the second sup-
port member 135 may be disposed under the first support
member 137. The fourth opening 635h may be formed
in an area of the second support member 135 that cor-
responds to the area where the second sensor module
S2is disposed. The fourth opening 635h may be formed
to be larger than at least the second sensor module S2.
At least portion of the fourth opening 635h may be asso-
ciated with the third opening 637h. According to various
embodiments, the center of the third opening 637h and
the center of the fourth opening 635h may be aligned
with each other in the up-down direction (e.g., the z-axis
direction). The second sensor module S2 may be dis-
posed in the fourth opening 635h. According to various
embodiments, an adhesive member may be disposed
between a side surface of the second sensor module S2
and the second support member 135 and may fix the
second sensor module S2. According to various embod-
iments, an adhesive member (e.g., a transparent adhe-
sive member) may be disposed between the upper sur-
face (e.g., the surface facing the z-axis direction) of the
second sensor module S2 and the second surface 633b
of the second reinforcing member 633 and may fix the
second sensor module S2. According to various embod-
iments, an adhesive member may be disposed on atleast
one of the second surface 633b of the second reinforcing
member 633, the upper surface of the second sensor
module S2, an inner wall of the second support member
135 that forms the fourth opening 635h, and the side
surface of the second sensor module S2.

[0112] According to an embodiment, the second sen-
sor module S2 may be disposed to face the second sur-
face 633b of the second reinforcing member 633 through
the third opening 637h of the second support member
135. Forexample, the second sensor module S2 may be
brought into close contact with the second surface 633b
of the second reinforcing member 633 in a state of being
disposed in the fourth opening 635h. The second sensor
module S2 may be, for example, a sensor module (e.g.,
a fingerprint recognition sensor) capable of obtaining im-
age information (e.g., image information of a fingerprint).
[0113] FIG.7Ais asectionaldiagramillustrating astate
before a coupling of areinforcing memberin an electronic
device according to various embodiments, and FIG. 7B
is asectionaldiagramillustrating a state after the coupling
of the reinforcing member in the electronic device ac-
cording to various embodiments.
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[0114] Atleast one of components of the electronic de-
vice 100 illustrated in FIGS. 7A and 7B may be the same
as, or similar to, at least one of the components of the
electronic device 100 illustrated in FIG. 3, and repetitive
descriptions may not be repeated here.

[0115] Referring to FIGS. 7A and 7B, the electronic
device according to various embodiments (e.g., the elec-
tronic device 100 of FIG. 1D) may include a front plate
159, a display panel 151, a fifth support member 1572,
a third reinforcing member 153, a sixth support member
155, and the first sensor module S1.

[0116] Accordingtoanembodiment,the frontplate 159
may be disposed on an upper surface (e.g., the surface
facing the z-axis direction) of the display panel 151. The
fifth support member 157a may be disposed under the
display panel 151. The fifth support member 157a may
include, for example, at least one of a base layer or a
cushion layer. At least one adhesive member may be
disposed on the top side of the base layer, between the
base layer and the cushion layer, and/or on the bottom
side of the cushion layer. The fifth support member 157a
may have a fifth opening 157h formed therein. The fifth
opening 157h, for example, may be formed by removing
atleastone of the base layer orthe cushion layer included
in the fifth support member 157a. The fifth opening 157h
may be formed in an area of the fifth support member
157a that corresponds to the area where the first sensor
module S1 is disposed.

[0117] Thesixth support member 155 may be disposed
under the fifth support member 157a. At least a portion
of the sixth support member 155 may be formed of a
metallic material, and the remaining portion may be
formed of a non-metallic material. The sixth support
member 155 may include, for example, a bracket of the
electronic device 100. A sixth opening 155h may be
formed in an area of the sixth support member 155 that
corresponds to the area where the first sensor module
S1is disposed. At least portion of the sixth opening 155h
may be associated with atleast portion of the fifth opening
157h. The third reinforcing member 153 may be disposed
in the sixth opening 155h. The sixth opening 155h may
have a stepped shape. For example, the sixth opening
155h may have aform in which a hole having a third width
W3 is continuous with a hole having a fourth width W4.
An adhesive member may be additionally disposed be-
tween an inner wall of the sixth support member 155 that
forms the sixth opening 155h and the third reinforcing
member 153.

[0118] According to an embodiment, the third reinforc-
ing member 153 may be disposed in the sixth opening
155h formed in the sixth support member 155. At least
portion of the third reinforcing member 153 may be
formed of a transparent material. Alternatively, at least
portion of the third reinforcing member 153 may have a
specified transparency. In another case, the third rein-
forcing member 153 may include at least one through-
hole through which signals transmitted and received by
the first sensor module S1 travel. The third reinforcing
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member 153 may include a first surface 153a and a sec-
ond surface 153b. The first surface 153a of the third re-
inforcing member 153 may be disposed to face one side
(e.g., the side facing the - z-axis direction) of the fifth
opening 157h of the fifth support member 157a. The sec-
ond surface 153b of the third reinforcing member 153
may be disposed to face the first sensor module S1. The
first surface 153a and the second surface 153b of the
third reinforcing member 153 may have different lengths
in a direction (e.g., the y-axis direction) parallel to the
display panel 151. Alternatively, the first surface 153a
and the second surface 153b may have the same thick-
ness, or may have different thicknesses. For example,
the first surface 153a of the third reinforcing member 153
may have the third width W3 in the direction (e.g., the y-
axis direction) parallel to the display panel 151. Further-
more, the second surface 153b of the third reinforcing
member 153 may have the fourth width W4 in the direc-
tion(e.g., the y-axis direction) parallelto the display panel
151. The fourth width W4 may be greater than the third
width W3. The third width W3 may be smaller than the
size of the fifth opening 157h.

[0119] According to an embodiment, at least portion
(e.g., the light transmitting part and/or the light receiving
part) of the first sensor module S1 may be disposed to
face the second surface 153b of the third reinforcing
member 153. The first sensor module S1 may emit a
specified signal upward through the second surface 153b
of the third reinforcing member 153, the first surface
153a, the fifth opening 157h, and the rear surface of the
display panel 151, or may collect a signal delivered
through the front plate 159, the rear surface of the display
panel 151, the fifth opening 157h, the first surface 153a,
and the second surface 153b.

[0120] FIG. 8is a sectional diagram illustrating at least
portion of a section of an electronic device according to
various embodiments.

[0121] Referring to FIG. 8, the electronic device 100
may include the front plate 159, the display panel 151,
the third reinforcing member 153, a seventh support
member 157, the sixth support member 155, and the first
sensor module S1.

[0122] According to an embodiment, the display panel
151 may be disposed under the front plate 159, and the
seventh support member 157 may be disposed under
the display panel 151. The seventh support member 157
may include the fifth support member 157a described
above with reference to FIGS. 7A and 7B and a support
member 157b, at least portion of which is implemented
with a metal layer. The support member 157b may in-
clude, for example, atleast one of the third support mem-
ber 137¢ or the fourth support member 137d described
above with reference to FIG. 2. At least one adhesive
layer or adhesive membermay be disposed between one
or more layers (e.g., the base layer 137a, the cushion
layer 137b, the third support member 137¢, and the fourth
support member 137d) that comprise the seventh sup-
port member 157. The seventh support member 157 may
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have a seventh opening 157h1 formed on one side there-
of. The seventh opening 157h1 may expose part of the
rear surface of the display panel 151. The seventh open-
ing 157h1 may be formed in at least a partial area of the
seventh support member 157 that corresponds to the
area where the first sensor module S1 is disposed.
[0123] According to an embodiment, the sixth support
member 155 may be disposed under the seventh support
member 157. The sixth support member 155 may have
the sixth opening 155h formed on one side thereof. The
sixth opening 155h, for example, may be disposed to
correspond to the widths W3 and W4 of the first surface
153a and the second surface 153b. In this case, the pe-
riphery of the third reinforcing member 153 may be cou-
pled to the inside of the sixth opening 155h of the sixth
support member 155. Atleast portion of the sixth opening
155h may be associated with the seventh opening 157h1.
According to various embodiments, the center of the sev-
enth opening 157h1 and the center of the sixth opening
155h may be aligned with each other in the up-down di-
rection (e.g., the z-axis direction).

[0124] According to an embodiment, at least portion
(e.g., the light transmitting part and/or the light receiving
part) of the first sensor module S1 may be disposed to
face the second surface 153b of the third reinforcing
member 153. An adhesive member may be additionally
disposed between the third reinforcing member 153 and
the sixth support member 155.

[0125] FIG. 9A is a diagram illustrating an example
form of the section taken along line A-A’ or B-B’ of FIG.
1D according to various embodiments, and FIG. 9B is an
exploded perspective view of an electronic device related
to FIG. 9A according to various embodiments.

[0126] Referring to FIGS. 9A and 9B, the electronic
device 900_1 may include the front plate 139, the display
panel 131, the first support member 137, the second sup-
port member 135, the first sensor module S1, and the
circuit board 600 (or, a printed circuit board). The second
opening 135h may be formed in the second supportmem-
ber 135 as described above, and at least portion of the
first sensor module S1 may be disposed in the second
opening 135h. The first support member 137 may include
the adhesive layer 137¢, the base layer 137a, the cushion
layer 137b, the third support member 137¢, and the fourth
support member 137d. The first support member 137
may further include adhesive members disposed be-
tween the layers or on predetermined portions of the lay-
ers. According to various embodiments, an adhesive lay-
er 138 may be additionally disposed between the front
plate 139 and the display panel 131.

[0127] An opening where at least some layers are re-
moved may be formed in at least a partial area of the first
support member 137 that corresponds to the area where
the first sensor module S1 is disposed. For example, the
first support member 137 may include an eighth opening
910 formed in an area corresponding to the area of a
signal transmitting part S1a (e.g., a light emitting element
S1a (e.g., a structure including an LED S1a_1)) of the



29 EP 3 832 992 A1 30

first sensor module S1 and a ninth opening 920 formed
in an area corresponding to the area of a signal receiving
part S1b. The eighth opening 910 and the ninth opening
920 may be disposed adjacent to each other and may
be disposed side by side with respect to the y-axis. As
part of the first support member 137 is removed by the
eighth opening 910, the lower surface of the display panel
131 (or, the display panel 131) and the lower surface of
the adhesive layer 137e may face the signal transmitting
part S1a of the first sensor module S1. As part of the first
support member 137 is removed by the ninth opening
920, the lower surface of the display panel 131 (or, the
display panel 131) and the lower surface of the adhesive
layer 137e may face the signal receiving part S1b of the
first sensor module S1. Part (e.g., the adhesive layer
137e, the base layer 137a, the cushion layer 137b, the
third support member 137¢, orthe fourth support member
137d) of the first supportmember 137 may be maintained
between the eighth opening 910 and the ninth opening
920. A partial area 909 of the first support member 137
disposed between the eighth opening 910 and the ninth
opening 920 may be brought into contact with the first
sensor module S1, or may be brought into contact with
a blocking member 901 disposed on the upper surface
of the first sensor module S1 (e.g., on the surface facing
the z-axis direction or on one side of a housing S1c¢). The
blocking member 901 may block crosstalk or noise be-
tween the signal transmitting part S1a and the signal re-
ceiving part S1b. According to various embodiments, the
blocking member 901 may relieve atleast portion of pres-
sure transmitted through the partial area 909 of the first
support member 137. According to various embodi-
ments, the signal receiving part S1b may be a light re-
ceiving sensor S1b that receives light. The first sensor
module S1 may include the housing S1c that includes a
structure surrounding the signal transmitting part S1a
and a structure surrounding the signal receiving part S1b.
[0128] According to various embodiments, as illustrat-
ed in FIG. 9B, the first support member 137 may include
at least one first camera hole 970. According to an em-
bodiment, at least one camera may be disposed under
the second support member 135 (e.g., under the surface
facing the - z-axis direction) and may take animage cor-
responding to an external subject through a second cam-
era hole 980 formed in the second support member 135,
the first camera hole 970, the display panel 131, and the
front plate 139. In this regard, the first camera hole 970
and the second camera hole 980 may be vertically dis-
posed in the z-axis direction. Although the structure in
which each of the first camera hole 970 and the second
camera hole 980 has two holes is illustrated, the disclo-
sure is not limited thereto. For example, each of the first
camera hole 970 and the second camera hole 980 may
have three or more holes depending on a function that
the electronic device 900_1 supports, and accordingly
three or more cameras may be disposed under the sec-
ond support member 135.

[0129] The display 110 may include the display panel
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131 and the front plate 139. At least portion of the display
110 may be deformed into a flat surface or a curved sur-
face. According to an embodiment, the display 110 may
include the folding area 103, and the first area 101 and
the second area 102 disposed on the opposite sides of
the folding area 103. The first area 101 and the second
area 102 may remain flat while the folding area 103 is
bent by folding or flattened by unfolding.

[0130] According to various embodiments, the first
support member 137 may be disposed between the dis-
play 110 (or, the flexible display) and the second support
member 135 (or, the housing) and may include a first
support area 9010 corresponding to the first area 101
and the second area 102 (or, the first display area) of the
display 110 and having a first flexibility and a second
support area 9020 corresponding to the folding area 103
(or, the first display area) of the display 110 and having
a second flexibility higher than the first flexibility. At least
one of the eighth opening 910 or the ninth opening 920
may be formed on one side of the first support area 9010
(e.g., in an area corresponding to the firstarea 101), and
the second support area 9020 may be bent as the second
support member 135 is folded.

[0131] According to various embodiments, the second
support member 135 may include the second opening
135h corresponding to at least one of the eighth opening
910 or the ninth opening 920. The second opening 135h
may have a size corresponding to the entire size of the
eighth opening 910 and the ninth opening 920. Alterna-
tively, according to various embodiments, the second
opening 135h may include an opening corresponding to
the eighth opening 9010 and an opening corresponding
to the ninth opening 920. Atleast portion of the first sensor
module S1 may be aligned with and disposed in the sec-
ond opening 135h. Alternatively, at least portion of the
first sensor module S1 may be mounted in the second
opening 135h. The signal transmitting part S1a disposed
in the first sensor module S1 may transmit a signal
through at least portion of the second opening 135h and
the eighth opening 910, and the signal receiving part S1b
may receive light passing through at least the ninth open-
ing 920 and the second opening 135h. According to var-
ious embodiments, the size of the upper surface (the sur-
face facing the z-axis direction) of the signal transmitting
part S1a may be smaller than or equal to the size of the
eighth opening 910. According to various embodiments,
the size of the upper surface (the surface facing the z-
axis direction) of the signal receiving part S1b may be
smaller than or equal to the size of the ninth opening 920.
The first sensor module S1 may be fixedly mounted on
the printed circuit board 600. Accordingly, part of the first
sensor module S1, in which the signal transmitting part
S1a and the signal receiving part S1b are disposed, may
be disposed to face toward the eighth opening 910 and
the ninth opening 920 through the second opening 135h.
[0132] The electronic device 900_1 according to an
embodiment that has the above-described structure may
provide a structure in which the eighth opening 910 and
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the ninth opening 920 are formed by removing partial
areas of the first support member 137 disposed on the
rear surface of the display panel 131, the partial area 909
ofthefirst support member 137 between the eighth open-
ing 910 and the ninth opening 920 is maintained, the
partial area 909 of the first support member 137 and the
first sensor module S1 are disposed to make contact with
each other, and thus even through external pressure is
applied to the area where the first sensor module S1 is
disposed, the partial area 909 of the first support member
137 is able to resist the corresponding pressure.

[0133] The circuit board 600 may include a sidewall
611 having the first sensor module S1 mounted on one
surface thereof (e.g., the surface facing the z-axis direc-
tion) and surrounding the first sensor module S1, a cush-
ion layer 612 (or, an adhesive layer or a sealing layer)
disposed between the sidewall 611 and the second sup-
port member 135, and a fixing structure 612 (e.g., a sol-
dering part or an adhesive part) that fixes the sidewall
611 to the circuit board 600. The sidewall 611 may be
disposed to be spaced apart from the housing S1c of the
first sensor module S1 at a predetermined interval.
[0134] According to various embodiments, the block-
ing member 901 may be disposed between the first sen-
sor module S1 and the partial area 909 of the first support
member 137, and thus the electronic device 900_1 may
reduce signal interference or crosstalk between the sig-
nal transmitting part S1a and the signal receiving part
S1b. According to various embodiments, the electronic
device 900_1 may further include at least one of a block-
ing member 905 (or, a sponge) disposed between the
second support member 135 and the circuit board 600
or a foreign matter prevention member 903 disposed be-
tween the second support member 135 and the first sup-
port member 137. An adhesive member may be addi-
tionally disposed between the blocking member 905 and
the second support member 135. The blocking member
905 may block a flow of foreign matter between other
areas of the electronic device 900_1, and the second
opening 135h in which the first sensor module S1 is dis-
posed, the eighth opening 910, and the ninth opening
920. The blocking member 905 may reduce or block pres-
sure transmitted through the first support member 137.
[0135] FIG. 10 is a diagram illustrating an example
form of the section taken along line A-A’ or B-B’ of FIG.
1D according to various embodiments.

[0136] ReferringtoFIG. 10, an electronicdevice 900_2
according to an embodiment may include the front plate
139, the display panel 131, the first support member 137,
the second support member 135, the first sensor module
S1, and the circuit board 600 (or, a printed circuit board).
The second opening 135h may be formed in the second
support member 135 as described above, and at least
portion of the first sensor module S1 may be disposed in
the second opening 135h. The first support member 137
may include the adhesive layer 137¢, the base layer
137a, the cushion layer 137b, the third support member
137¢, and the fourth support member 137d. The first sup-
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port member 137 may furtherinclude adhesive members
disposed between the layers or on predetermined por-
tions of the layers. According to various embodiments,
the adhesive layer 138 may be additionally disposed be-
tween the front plate 139 and the display panel 131.
[0137] The electronic device 900_2 having the above-
described structure may further include a fourth reinforc-
ing member 930 disposed in the eighth opening 910 and
the ninth opening 920, as compared with the electronic
device 900_1 described above with reference to FIG. 9A.
According to various embodiments, the fourth reinforcing
member 930 may be disposed in the eighth opening 910
and the ninth opening 920 described above with refer-
ence to FIGS. 9A and 9B and may include a reinforcing
member facing the signal transmitting part S1a and a
reinforcing member facing the signal receiving part S1b.
The first sensor module S1 may include the housing S1c
that includes the structure surrounding the signal trans-
mitting part S1a and the structure surrounding the signal
receiving part S1b.

[0138] According to various embodiments, the eighth
opening 910 and the ninth opening 920 may be divided
from each other with respect to the partial area 909 of
the first support member 137 described above with ref-
erence to FIG. 9A and may form a strap shape in a donut
form as a whole. In this case, atleast portion of a section
of the fourth reinforcing member 930 may have a strap
shape, and the fourth reinforcing member 930 may be
formed as one reinforcing member. As the fourth rein-
forcing member 930 is disposed in the eighth opening
910 and the ninth opening 920 described above with ref-
erenceto FIG. 9A, one side of the fourth reinforcing mem-
ber 930 may be disposed to make contact with the foreign
matter prevention member 903. According to various em-
bodiments, the fourth reinforcing member 930 may be
disposed to surround the partial area 909 of the first sup-
port member 137, and at least portion of the fourth rein-
forcing member 930 may make contact with the second
support member 135. Accordingly, even though external
pressure is applied to the area where the first sensor
module S1 is disposed, the corresponding pressure may
be transmitted to the fourth reinforcing member 930 and
the partial area 909 of the first support member 137, and
at least portion of the transmitted pressure may be re-
moved through the second support member 135. Thus,
the first sensor module S1 and the display panel 131
disposed over the first sensor module S1 may be pre-
vented from being damaged.

[0139] FIG. 11Ais a diagram illustrating an example
form of the section taken along line A-A’ or B-B’ of FIG.
1D according to various embodiments, and FIG. 11B is
an exploded perspective view of an electronic device cor-
responding to FIG. 11A according to various embodi-
ments.

[0140] Referring to FIGS. 11A and 11B, the electronic
device 900_3 according to an embodiment may include
atleastthe display 110 (the frontplate 139 and the display
panel 131), the first support member 137, the second
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support member 135, the first sensor module S1, and
the circuit board 600 (or, a printed circuit board). The
second opening 135h may be formed in the second sup-
port member 135 as described above, and atleast portion
of the first sensor module S1 may be disposed in the
second opening 135h. According to various embodi-
ments, the electronic device 900_3 may further include
a rear circuit board or a rear panel disposed under the
circuit board 600 (e.g., under the surface facing the - z-
axis direction).

[0141] Thedisplay 110 may include the front plate 139
disposed on the top thereof (e.g., the surface facing the
z-axis direction) and the display panel 131 disposed on
the bottom thereof (e.g., the surface facing the - z-axis
direction). As described above with reference to FIG. 9B,
the display 110 may have the flat areas on the opposite
sides of the folding area. At least portion of the first sup-
port member 137 may be disposed under the display 110
(in the - z-axis direction). According to various embodi-
ments, the adhesive layer 138 may be additionally dis-
posed between the front plate 139 and the display panel
131.

[0142] The first support member 137 may include the
adhesive layer 137¢, the base layer 137a, the cushion
layer 137b, the third support member 137¢, and the fourth
support member 137d. The first support member 137
may further include adhesive members disposed be-
tween the layers or on predetermined portions of the lay-
ers. At least portion of the first support member 137 may
be disposed between the bottom (the surface facing the
- z-axis direction) of the display 110 and the top (the sur-
face facing the z-axis direction) of the second support
member 135. The first opening 137h aligned with the first
sensor module S1 in the up-down direction may be
formed on one side of the first support member 137. The
first opening 137h may be formed to be larger than the
upper surface (e.g., the surface facing the z-axis direc-
tion) of the first sensor module S1. According to various
embodiments, the first opening 137h may have a size
that is the same as, or similar to, the size of the signal
transmitting part and the signal receiving part (such that
a signal transmitted by the signal transmitting part dis-
posed in the first sensor module S1is emitted toward the
display 110 and is delivered to the signal receiving part).
In this case, the first opening 137h may have a size that
is smaller than the size of the upper surface of the first
sensor module S1 and is greater than the size of the
signal transmitting part and the signal receiving part. Ac-
cording to various embodiments, afirstcamera hole 1171
related to operation of a camera of the electronic device
900_3 may be disposed on one side of the first support
member 137. The first camera hole 1171 may be verti-
cally formed through the surface of the first support mem-
ber 137 that faces the z-axis direction and the surface of
the first support member 137 that faces the - z-axis di-
rection.

[0143] Although two first camera holes 1171 are illus-
trated in FIG. 11B, the disclosure is not limited thereto,
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and as many first camera holes 1171 as cameras dis-
posed in the electronic device 900_3 may be formed.
One end of the display 110 may be disposed over the
first camera holes 1171 (in the z-axis direction), and one
side of the second support member 135 may be disposed
under the first camera holes 1171 (in the - z-axis direc-
tion). The second support member 135 may include a
central portion where atleast onefoldable hinge structure
is disposed (e.g., at least one hinge structure and a hinge
housing in which the hinge structure is mounted) and
plates connected to the central portion.

[0144] The second support member 135 may be dis-
posed under the first support member 137 (in the - z-axis
direction). The second support member 135 may include,
on one side thereof, the second opening 135h aligned
with the first opening 137h in the up-down direction. The
first sensor module S1 and the circuit board 600 may be
disposed under the second opening 135h (in the - z-axis
direction). Alternatively, at least portion of the first sensor
module S1 disposed under the second opening 135h (in
the - z-axis direction) may be aligned with the second
opening 135h. According to various embodiments, at
least portion of an upper portion of the first sensor module
S1may be disposedin the second opening 135h. Second
cameraholes 1172 vertically aligned with the first camera
holes 1171 formed in the first support member 137 may
be disposed in an area adjacent to the second opening
135h. As many second camera holes 1172 as the first
cameraholes 1171 may be provided. Atleastone camera
may be disposed under the second camera holes 1172
(in the - z-axis direction).

[0145] According to various embodiments, the second
support member 135 may include only hole areas 135h1
and 135h2 that correspond to the signal transmitting part
S1a and the signal receiving part S1b disposed in the
first sensor module S1. The size of the first hole area
135h1 may be equal to or greater than the size of the
signal transmitting part S1a. The size of the second hole
area 135h2 may be equal to or greater than the size of
the signal receiving part S1b. The total size of the hole
areas 135h1 and 135h2 may be smaller than or equal to
the size of the second opening 135h.

[0146] According to various embodiments, in a case
where the second support member 135 includes the hole
areas 135h1 and 135h2, a tenth reinforcing member 940
may be integrally formed with the second support mem-
ber 135, and the holes areas 135h1 and 135h2 may be
formed in the tenth reinforcing member 940. In this case,
without a separate reinforcing member, a portion around
the hole areas 135h1 and 135h2 in the area of the second
support member 135 where the first sensor module S1
is disposed may replace the tenth reinforcing member
940, and the signal transmitting part S1a and the signal
receiving part S1b of the first sensor module S1 may be
disposed to transmit and receive signals for sensing
through the hole areas 135h1 and 135h2. In this process,
at least a part of the signal transmitting part S1a and the
signalreceiving part S1b may be located in the hole areas
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135h1 and 135h2, and the upper surfaces (the surfaces
facing the z-axis direction) of the signal transmitting part
S1a and the signal receiving part S1b may be located at
the same height as, or in a lower position than, the upper
surface (the surface facing the z-axis direction) of the
second support member 135. In a case where the tenth
reinforcing member 940 is integrally formed with the sec-
ond support member 135, a reinforcing area correspond-
ing to the tenth reinforcing member 240 may be formed
of the same material as that of the second support mem-
ber 135 or an opagque material and may have a specified
stiffness and protect the first sensor module S1 or the
rear surface of the display 110.

[0147] The above-described electronic device 900_3
may include a form in which the partial area 909 of the
first support member 137 is removed and the reinforcing
member replaces the corresponding area, as compared
with the electronic device 900_2 described above with
reference to FIG. 10. For example, the electronic device
900_3 may have a structure in which the tenth reinforcing
member940is disposedin the area where the first sensor
module S1 is disposed under the display panel 131 (or,
under the display panel 131 and the adhesive layer 138).
The tenth reinforcing member 940 may be disposed in
an opening formed by removing part of the first support
member 137.

[0148] According to various embodiments, the block-
ing member 901 may be disposed on one side of the first
sensor module S1. The blocking member 901 may be
disposed to make contact with one side of the tenth re-
inforcing member 940. The foreign matter prevention
member 903 may be disposed between the tenth rein-
forcing member 940 and the second support member
135. The foreign matter preventionmember 903 may pre-
ventinfiltration of foreign matter from the outside into the
space in which the first sensor module S1 is disposed.
According to various embodiments, the foreign matter
prevention member 903 may relieve at least portion of
pressure applied to the tenth reinforcing member 940.
The first sensor module S1 may include the housing S1c
that includes the structure surrounding the signal trans-
mitting part S1a and the structure surrounding the signal
receiving part S1b.

[0149] According to various embodiments, the tenth
reinforcing member 940 may be vertically arranged and
disposed between the first opening 137h formed in the
first support member 137 and the second opening 135h
formed in the second support member 135. At least por-
tion of the tenth reinforcing member 940 may be formed
of atransparent material. The size of the tenth reinforcing
member 940 may be the same as, or similar to, the size
of the first opening 137h formed in the first support mem-
ber 137. Alternatively, the tenth reinforcing member 940
may be formed to be smaller than the first opening 137h
and may be located in the first opening 137h. According
to various embodiments, the tenth reinforcing member
940 may be formed to be larger than the first opening
137h. Additionally or alternatively, an adhesive member
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may be disposed between the periphery of the tenth re-
inforcing member 940 and the inner wall that forms the
first opening 137h and may fix the tenth reinforcing mem-
ber 940 to the first opening 137h.

[0150] The size of the tenth reinforcing member 940
may be greater than the size of the second opening 135h.
According to various embodiments, a step portion may
be formed (engraved inthe - z-axis direction) onthe upper
surface (the surface facing the z-axis direction) of the
second support member 135 in which the second open-
ing 135h is formed, and in a case where the tenth rein-
forcing member 940 is formed to be larger than the first
opening 137h, the tenth reinforcing member 940 may be
seated on the step portion. In this regard, the step portion
may have a size that is the same as, or similar to, the
size of the tenth reinforcing member 940. An adhesive
member may be disposed between the step portion and
the tenth reinforcing member 940 and may prevent a
movement of the tenth reinforcing member 940.

[0151] According to various embodiments, atleast por-
tion of the sensing module S1 (e.g., the first sensor mod-
ule S1) may be accommodated in another opening 135h
(e.g., the second opening 135h) such that the upper sur-
face of the sensing module S1is located above the lower
surface of another support member 135 (e.g., the second
support member 135).

[0152] According to various embodiments, an opening
may include a first opening (e.g., the eighth opening 910)
and a second opening (e.g., the ninth opening 920)
spaced apart from thefirst opening (e.g., the eighth open-
ing 910). The sensing module S1 may further include a
light emitting element. The light receiving sensor S1b
may be aligned with the first opening (e.g., the eighth
opening 910), and the light emitting element S1a (e.g.,
an LED) (e.g., the signal transmitting part S1a) may be
aligned with the second opening (e.g., the ninth opening
920).

[0153] According to various embodiments, a flexible
display (e.g., the display panel 131) may form the exterior
of an electronic device with a foldable flexible material
without a rigid structure such as glass, and a transparent
member (e.g., the fourth reinforcing member 930 and/or
the tenth reinforcing member 940) may support an inte-
rior space (e.qg., the eighth opening 910 and/or the ninth
opening 920) that is deformable by an external force ap-
plied to the flexible material.

[0154] Although the structure in which cne sensor in-
cludes the signal transmitting part S1a and the signal
receiving part S1b has been described above with refer-
ence to FIGS. 9A, 9B, 10, 11A and 11B (which may be
referred to hereinafter as FIGS. 9A to 11 for conven-
ience), the disclosure is not limited thereto. For example,
the sensor module described above with reference to
FIGS. 9A to 11 may have a structure including a plurality
of sensors. In this case, S1a and S1b may be different
types of sensors, or may be the same type of sensors
having different characteristics. For example, in a case
where S1ais an illuminance sensor, S1b may be a prox-
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imity sensor. S1a may be a camera sensor, and S1b may
be an iris sensor. In another case, S1a may be a finger-
print sensor, and S1b may be an illuminance sensor.
[0155] Although the foldable electronic device having
the above-described sensor module structure has been
described with reference to FIGS. 1A, 1B, 1C and 1D,
the disclosure is not limited thereto. For example, the
above-described sensor module structure may be ap-
plied to a portable electronic device of a bar type.
[0156] As described above, a portable communication
device according to an example embodiment may in-
clude: a foldable housing, a flexible display accommo-
dated in the housing and including a first display area
that remains substantially flat in a state in which the hous-
ing is folded and a second display area bendable as the
housing is folded, a support (or a support member) lo-
cated between the flexible display and the housing in-
cluding a first area corresponding to the first display area
and having a first flexibility and a second area corre-
sponding to the second display area and having a second
flexibility greater than the first flexibility, wherein an open-
ing is formed in the first area, and a sensing module
accommodated in the housing and including a light re-
ceiving sensor at least partially aligned with the opening
and configured to sense light passing through the open-
ing.

[0157] According to various example embodiments,
the portable communication device may include a trans-
parent member (at least partially comprising a transpar-
ent material) attached to at least portion of an inner sur-
face of the opening in the support.

[0158] According to various example embodiments, a
light blocking member (at least partially comprising a light
blocking material) may be located on one surface of the
transparent member that faces the sensing module, and
the sensing module may include a light emitting element
(at least partially including light emitting circuitry). The
light receiving sensor may be alighed with a first area
corresponding to a first direction with respect to the light
blocking member, and the light emitting element may be
aligned with a second area corresponding to a second
direction opposite the first direction with respect to the
light blocking member.

[0159] According to various example embodiments, a
light blocking layer may be located inside the transparent
member, and the sensing module may include a light
emitting element (at least partially including light emitting
circuitry). The light receiving sensor may be aligned with
a first area corresponding to a first direction with respect
to the light blocking layer, and the light emitting element
may be aligned with a second area corresponding to a
second direction opposite the first direction with respect
to the light blocking layer.

[0160] According to various example embodiments,
the portable communication device may further include
another support configured to support the support mem-
ber and comprising a rigid material, and another opening
at least partially aligned with the opening may be formed
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in part of the other support member.

[0161] According to various example embodiments,
the portable communication device may include a trans-
parent member (at least partially comprising a transpar-
ent material) attached to an inner surface of the other
opening of the other support or attached around the other
opening of the other support.

[0162] According to various example embodiments, at
least portion of the sensing module may be accommo-
dated in the other opening such that an upper surface of
the sensing module is located above a lower surface of
the other support.

[0163] According to various example embodiments,
the opening may include a first opening and a second
opening spaced apart from the first opening, and the
sensing module may further include a light emitting ele-
ment (at least partially comprising light emitting circuitry).
The light receiving sensor may be aligned with the first
opening, and the light emitting element may be aligned
with the second opening.

[0164] According to various example embodiments, a
pattem including one or more openings or one or more
recesses may be formed in the second area.

[0165] As described above, an electronic device ac-
cording to an example embodiment may include: a first
housing (or a first housing structure), a second housing
(or a second housing structure), a hinge housing dis-
posed between the first housing and the second housing,
a hinge (or a hinge structure)coupled with the first hous-
ing and the second structure, at least portion of the hinge
being disposed in the hinge housing, a display panel, at
least portion of which is disposed on the first housing and
the second housing, a first support (or a first support
member) disposed under the display panel and including
a first opening, a second support (or a second support
member) disposed under the first support and including
a second opening, a sensor module including at least
one sensor configured to receive a signal required for
sensing through the first opening, the second opening,
and the display panel, and a reinforcing support (or a
reinforcing member, or a reinforcing support member)
disposed between the display panel and the sensor mod-
ule.

[0166] According to various example embodiments, at
least portion of the reinforcing support may be brought
into close contact with a rear surface of the display panel.
[0167] According to various example embodiments,
the reinforcing support may have a specified transmit-
tance or transparency.

[0168] According to various example embodiments,
the reinforcing support may include at least one through-
hole through which a signal received by the sensor mod-
ule is delivered.

[0169] According to various example embodiments,
the first opening may be larger than the second opening.
[0170] According to various example embodiments,
the electronic device may further include an adhesive
layer disposed between the reinforcing support and the
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rear surface of the display panel.

[0171] According to various example embodiments, at
least portion of the sensor module may be disposed in
the first opening.

[0172] According to various example embodiments,
the electronic device may further include an adhesive
disposed in at least a partial area between the reinforcing
support and the first support having the first opening
formed therein.

[0173] According to various example embodiments,
the sensor module may include at least one of an illumi-
nance sensor, a proximity sensor, or a fingerprint recog-
nition sensor.

[0174] According to various example embodiments,
the reinforcing support may be disposed in the second
opening.

[0175] According to various example embodiments,
the electronic device may further include an adhesive
disposed in at least a partial area between the reinforcing
supportand the second supporthaving the second open-
ing formed therein.

[0176] According to various example embodiments,
the sensor module may be disposed under the second
support and may be configured to transmit and receive
a signal for sensing through the second opening, the first
opening, and the display panel.

[0177] According to various example embodiments,
the electronic device may further include a height adjust-
ment part disposed between the reinforcing support and
the second support.

[0178] According to various example embodiments,
the reinforcing support may have a size greater than a
size of the second opening.

[0179] According to various example embodiments,
the reinforcing support may include two equal portions
disposed side by side with a gap therebetween, and sur-
faces of the two portions that face each other may be
painted.

[0180] According to various example embodiments,
the electronic device may include a noise prevention por-
tion disposed between the reinforcing support and the
sensor module configured to absorb at least portion of a
signal reflected between the sensor module and the re-
inforcing member.

[0181] As described above, an electronic device ac-
cording to an example embodiment may include a display
panel, a first support disposed under the display panel
including a first opening, a second support disposed un-
der the first support and including a second opening hav-
ing a section, atleast portion of which is stepped, a sensor
module disposed under the second opening, and a rein-
forcing member disposed in the second opening.
[0182] According to various example embodiments,
the reinforcing support may have a stepped shape.
[0183] According to various example embodiments,
the reinforcing support may be formed such that the area
of a section of an area disposed close to the display panel
is less than an area of a section of an area disposed close
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to the second support.

[0184] According to various example embodiments,
the reinforcing support may have a specified transmit-
tance.

[0185] According to various example embodiments,
the electronic device may further include a blocking mem-
berincluding a noise blocking material disposed between
the reinforcing member and the sensor module and con-
figured to block noise.

[0186] According to the various example embodi-
ments, the structure capable of absorbing an external
force applied to the front surface of the display may be
disposed between the various sensors and the display
to minimize and/or reduce shocks applied to the display
and the various sensors by the external force.

[0187] Furthermore, according to the various example
embodiments, the foldable electronic device may com-
plement the stiffness of the flexible display and the front
plate even though the flexible display and the front plate
(e.g., a polyimide (P1) film) made of a flexible material
are applied to the foldable electronic device.

[0188] In addition, the disclosure may provide various
effects that are directly or indirectly recognized.

[0189] While the disclosure has been illustrated and
described with reference to various example embodi-
ments, it will be understood that the various example em-
bodiments are intended to be illustrative, not limiting. It
will be further understood by those skilled in the art that
various changes in form and detail may be made without
departing from the true spirit and full scope of the disclo-
sure, including the appended claims and their equiva-
lents.

Claims
1. A portable communication device comprising:

at least one hinge structure;

a hinge housing in which at least portion of the
at least one hinge structure is mounted;
afirsthousing connected to one side of the hinge
structure so as to be foldable;

a second housing connected to an opposite side
of the hinge structure so as to be foldable;

a display, at least portion of which is accommo-
dated in the first housing and the second hous-
ing, the display including a display area;

a first plate disposed under a rear surface of the
display and configured to support atleast portion
of the display; and

a sensing module disposed under a rear surface
of the first plate, the sensing module including
a light receiving sensor,

wherein the display area includes a first display
area configured to remain flat while the first
housing and the second housing are folded or
unfolded and a second display area configured
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to be folded or unfolded to correspond to the
folding or unfolding of the first housing and the
second housing,

wherein the first plate includes a first area cor-
responding to the first display area and having
afirstopening formed therein and a second area
corresponding to the second display area, and
wherein the light receiving sensor of the sensing
module is at least partially aligned with the first
opening and configured to sense light passing
through one area of the display and the first
opening.

The portable communication device of claim 1,
wherein a second opening is formed in the first area,
and

wherein the sensing module includes a light emitting
element at least partially aligned with the second
opening.

The portable communication device of claim 2, fur-
ther comprising:

a light blocking member located between the
first plate and the sensing module,

wherein the first plate includes a connecting por-
tion located between the first opening and the
second opening, and the connecting portion is
at least partially aligned with the light blocking
member.

The portable communication device of claim 1,
wherein the sensing module is located between the
first plate and the first housing or between the first
plate and the second housing, and

wherein the first opening has a size smaller than an
area of a surface of the sensing module facing the
first plate.

The portable communication device of claim 1, fur-
ther comprising:

a transparent member attached to at least portion of
an inner surface of the first opening of the first plate.

The portable communication device of claim 5,
wherein a light blocking plate is located on a surface
of the transparent member facing the sensing mod-
ule, and the sensing module includes a light emitting
element,

wherein the light receiving sensoris located in a first
direction with respect to the light blocking plate, and
wherein the light emitting element is located in a sec-
ond direction different from the first direction with re-
spect to the light blocking plate.

The portable communication device of claim 5,
wherein a light blocking layer is located inside the
transparent member,
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wherein the sensing module includes a light emitting
element,

wherein the light receiving sensor is located in a first
direction with respect to the light blocking layer, and
wherein the light emitting element is located in a sec-
ond direction different from the first direction with re-
spect to the light blocking layer.

The portable communication device of claim 1, fur-
ther comprising:

a second plate configured to support the first
plate and comprising a rigid material,

wherein a third opening at least partially aligned
with the first opening is formed in part of the sec-
ond plate.

The portable communication device of claim 8, fur-
ther comprising:

a transparent member attached to an inner surface
of the third opening of the second plate or attached
around the third opening of the second plate.

The portable communication device of claim 8,
wherein at least portion of the sensing module is ac-
commodated in the third opening such that a surface
of the sensing module facing the first plate is located
above a lower surface of the second plate.

The portable communication device of claim 1,
wherein a pattern including one or more openings or
one or more recesses is formed in the second area.



EP 3 832 992 A1

061

¢85

i

65

_CE

L 009

c\j’-\/
Lo

0

0cg

V914

026 0LG
m \
€ — 1 o D)
0cG 016
= =T =
]|
|1
1]
—H0L L
]|
a02S—H || H—A0 1S
|||
|| |
| 1]
]|
| 1 |2m _
: >
2011~ || "
/mmmquwmgy ] v MQ
T
wwm momm m\ 101 2016
C N _ 000 N ——)
0¢S |7 00S 0LS

(k

065
086
0zc 008
01S
€01
moruvor_
101
015
00}

23



EP 3 832 992 A1

05—

\

069

™

—cbS

dL" 914

0cs—¢& — ]
] — w) 0€S
O _\m\lkﬂ 3600
7T \\ 1./
() 108G
061
“+—0€8
A Nwm et
-/
[ele}
dlll // \ L/
0c¢s 019 oﬂrm

o_b\JmD — o

/--\

0cS

w\omm

—0€S

24



EP 3 832 992 A1

FIG.1C

25



EP 3 832 992 A1

100
\ -
/f YT (J()77@
At - — - — - —-
10— y
-
X
Z

gB

)
[

[@E’\‘

— 31

FI1G.1D

26



EP 3 832 992 A1

131 137_1 1371 139
/ ) o ! / /
[ [ /[ | I \ ‘PTIO
N7 277
1373\ \\\\ i/ /J R7Z/A — e
137a1——% \— .
1374 1 11 370—1 \ 137h
1:%7%137(3_/— II,IIIIIIIIIII |
137¢1—"| - A
T T
1§5 1371 410) H 420 [ ,
L 135h g1
y
—Z

FIG.2

27



EP 3 832 992 A1

137_1 1334 133 133b137h
37 1
o {gsivﬁ\i\i\ NN \\\\ 139

\ ] *_+_,qu1._&_,/1 L SY\\’

135 “Wez "

/

135h g

St .
y
=7
FIG.3

28



EP 3 832 992 A1

1332 133 133p 197N

T N

; 1 i . \

1

130 ) ,

St T
y

FIG.4A

29



EP 3 832 992 A1

137_1 133

O 1t 1

137_1

/\K\*\—\\V&T&\w{ii\x\#q o

\/

51 37

\/

135

FI1G.4B

30

/
135h ,

]



EP 3 832 992 A1

SUbJeotb_/—\Q
NS 139 /
k\\\& i% - j{

: \
Y

13

133b
D3 Sf 533p_2
1331 133.2 533p_3 /
\ \ \
133_1a S
533b_1
N 133_2a ‘( K
gap] 533h
533a
FIG.5

3



EP 3 832 992 A1

637 1
637 1633a 633 633b 637h
k\i\i\k\ VJ@X w@{ 59
S f L A37

13

13

FIG.6

32



EP 3 832 992 A1

K
XK
Dottt %X

FIG.7A

33



EP 3 832 992 A1

157h
1ﬁ3a(1?3
/ /
N NN 159
151~ VY /)
XXXXXXXXXXXXX T T L] Jerrerroxr 1572

OO eeXe DRI
155 ARGEKIKLEIL AT W3 T AT X X KIKLEN

/ ) s /

153b Z

w
=T

FIG.7B

34



EP 3 832 992 A1

150b

1

A
)

xxxxxxxxxxxx

st 183
a
k\i\\XX&XﬁQ\\\R&Y@ 59
51J\V VY,

FI1G.8

35



EP 3 832 992 A1

138
131
137¢
137a
612 — 137p 137
137¢
611 —— 137d
135
613 |

135

FIG.9A

36



EP 3 832 992 A1

/ \135h

S1b

37

FIG.9B



EP 3 832 992 A1

901 200 2
909 137¢
135h 137y 903 39
l\ 930 | ) 930 k / /1 g?
——— | i " = 157
T T 3 0 7
\‘W / ﬂ ——\y37 W37
‘ — A 1:33;8
O / \\ \) Qf \135
\I \ 7 \ ]
— 7 / :

135

FIG.10

38



EP 3 832 992 A1

137

135 Slc

FIG.1TA

39






10

15

20

25

30

35

40

45

50

55

EP 3 832 992 A1

9

Europiisches
Patentamt

European

Patent Office EUROPEAN SEARCH REPORT

Office européen

des brevets

EPO FORM 1503 03.82 (P04C01) H*

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 20 20 9667

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
Y EP 3 489 795 Al (SAMSUNG ELECTRONICS CO 1,2,4,5,] INV.
LTD [KR]) 29 May 2019 (2019-05-29) 8-11 HO4M1/02
A * abstract * 3,6,7 GOEF1/16
* paragraphs [0030], [0038], [0129],
[e170] *
* figures 1-5,22 *
Y US 2017/235398 A1l (CHOI SEUNG-MIN [KR] ET |(1,2,4,5,
AL) 17 August 2017 (2017-08-17) 8-11
A * abstract * 3,6,7
* paragraphs [0152], [0166], [0178],
[0179] *
* figures 14,15 *
A EP 2 675 140 Al (FUJITSU LTD [JP]) 2
18 December 2013 (2013-12-18)
* abstract *
* paragraph [0016] *
* figure 7 *
A WO 2018/196149 Al (HUAWEI TECHNOLOGIES CO |5,9 TECHNICAL FIELDS

LTD) 1 November 2018 (2018-11-01)

SEARCHED (IPC)

* abstract * HO4M

& EP 3 609 165 Al (HUAWEI TECH CO LTD GO6F
[CN]) 12 February 2020 (2020-02-12)

* abstract *

* paragraph [0130] *

* figure 4 *

The present search report has been drawn up for all claims

Place of search Date of completion of the search Examiner
Munich 26 April 2021 Poh1, Martin

X : particularly relevant if taken alone
Y : particularly relevant if combined with another

A : technological background
O : non-written disclosure
P :intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the inventian

E : earlier patent document, but published on, or

document of the same category

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

41




EP 3 832 992 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 20 20 9667

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0458

26-04-2021
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 3489795 Al 29-05-2019 EP 3489795 Al 29-05-2019
EP 3754456 Al 23-12-2020
US 2019166703 Al 30-05-2019
US 2020371564 Al 26-11-2020
WO 2019107854 Al 06-06-2019

US 2017235398 Al 17-08-2017  NONE

EP 2675140 Al 18-12-2013  EP 2675140 Al 18-12-2013
JP 5854933 B2 09-02-2016
JP 2013258492 A 26-12-2013
US 2013329419 Al 12-12-2013

WO 2018196149 Al 01-11-2018 BR 112019022364 A2 19-05-20620
CN 108885376 A 23-11-2018
CN 110941112 A 31-03-2020
EP 3609165 Al 12-02-2020
JP 2020518010 A 18-06-20620
KR 20200002968 A 68-01-2020
SG 11201969937X A 28-11-2019
US 2020117034 Al 16-04-2620
WO 2018196149 Al 01-11-2018

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

42




EP 3 832992 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

+ KR 1020190160970 [0001] KR 1020200015894 [0001]

43



	Bibliography
	Abstract
	Description
	Claims
	Drawings
	Search report

