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(57) Abstract: An electronic device is provided. The electronic de-
vice includes a hinge structure, a first housing structure, a second
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one side of the second housing structure, a flexible printed circuit
board (FPCB) extending between the first mid-plate and the second
mid-plate, a first sealing member that seals a first opening formed in
the first mid-plate, and a second sealing member that seals a second
opening formed in the second mid-plate.
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Description
Title of Invention: ELECTRONIC DEVICE INCLUDING WA-

TERPROOF STRUCTURE
Technical Field

[1] The disclosure relates to a structure of an electronic device for preventing an inflow
of fluid.
Background Art

[2] A mobile device may be exposed to various environments because it is easy to carry.
For example, the mobile device may be easily exposed to a rainy environment or a

moist or wet environment.
Disclosure of Invention

Technical Problem

[3] If fluid infiltrates into the mobile device, the fluid may cause damage. Accordingly,
various waterproof structures for mobile devices have been proposed.

[4] The above information is presented as background 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

disclosure.

Solution to Problem

[5] Aspects of the disclosure are to address at least the above-mentioned problems and/or
disadvantages and to provide at least the advantages described below. Accordingly, an
aspect of the disclosure is to provide an electronic device including a waterproof
structure for protecting one or more parts disposed in the interior and on the exterior of
the electronic device, by providing the waterproof structure of the electronic device
that employs a hinge structure of a foldable electronic device.

[6] In accordance with an aspect of the disclosure, an electronic device is provided. The
electronic device includes a foldable housing including a hinge structure, a first
housing structure that is connected to the hinge structure and that includes a first
surface facing a first direction, a second surface facing a second direction opposite to
the first direction, and a first side member that at least partially surrounds a space
formed between the first surface and the second surface, and a second housing
structure that is connected to the hinge structure and that includes a third surface facing
a third direction, a fourth surface facing a fourth direction opposite to the third
direction, and a second side member that at least partially surrounds a space formed
between the third surface and the fourth surface, the second housing structure being

folded together with the first housing structure around the hinge structure, wherein in a
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folded state, at least part of the first surface is opposite the third surface, and in an
unfolded state, the third direction is the same as the first direction, a display extending
from the first surface to the third surface to form at least part of the first surface and the
third surface, a first mid-plate disposed between the display and the second surface, the
first mid-plate extending from the first side member in a direction perpendicular to the
first direction and including a first opening, a second mid-plate disposed between the
display and the fourth surface, the second mid-plate extending from the second side
member in a direction perpendicular to the third direction and including a second
opening, a flexible printed circuit board (FPCB) extending across the hinge structure
from a first space formed between the first mid-plate and the second surface to a
second space formed between the second mid-plate and the fourth surface, a first
sealing member that seals the first opening, and a second sealing member that seals the
second opening.

In accordance with another aspect of the disclosure, an electronic device is provided.
The electronic device includes a first housing including a first connecting hole through
one surface of the first housing, a second housing, a hinge structure that connects the
first housing and the second housing and supports a hinge motion of the first housing
or the second housing, a first printed circuit board disposed in the first housing, a
second printed circuit board disposed in the second housing, a first connecting printed
circuit board (PCB) disposed to cover at least part of an opening on one side of the first
connecting hole and electrically connected to the first printed circuit board, and a
flexible PCB, at least part of which is disposed in the hinge structure, wherein one side
of the flexible PCB is electrically connected with the first connecting PCB.

In accordance with another aspect of the disclosure, an electronic device is provided.
The electronic device includes a first housing including a first connecting hole through
one surface of the first housing, a second housing including a second connecting hole
through one surface of the second housing, a hinge structure that connects the first
housing and the second housing and supports a hinge motion of the first housing or the
second housing, a first printed circuit board disposed in the first housing, a second
printed circuit board disposed in the second housing, a flexible PCB that connects the
first printed circuit board and the second printed circuit board, at least part of the
flexible PCB being disposed on one side of the hinge structure, a first waterproof
member that blocks a fluid flow into the first connecting hole, and a second waterproof
member that blocks a fluid flow into the second connecting hole. The flexible PCB
includes a first sub-FPCB, at least part of which is mounted in the first connecting
hole, a second sub-FPCB, at least part of which is mounted in the second connecting
hole, and a central FPCB that connects the first sub-FPCB and the second sub-FPCB.

Other aspects, advantages, and salient features of the disclosure will become apparent
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to those skilled in the art from the following detailed description, which, taken in con-
junction with the annexed drawings, discloses various embodiments of the disclosure.
Advantageous Effects of Invention

According to the embodiments of the disclosure, parts of an electronic device may be
protected by applying a safer waterproof structure to a hinge area of the electronic
device that employs a hinge structure.

Furthermore, the disclosure may provide a waterproof structure for a hinge structure
of a foldable electronic device that is fold near the center.

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

Brief Description of Drawings

The above and other aspects, features, and advantages of certain embodiments of the
disclosure will be more apparent from the following description taken in conjunction
with the accompanying drawings, in which:

FIG. 1 is a view illustrating an example of the exterior of an electronic device
according to an embodiment of the disclosure;

FIG. 2 is a sectional view of the electronic device according to an embodiment of the
disclosure;

FIG. 3 is a view illustrating another example of a waterproof structure of an
electronic device according to an embodiment of the disclosure;

FIG. 4A is a view illustrating a first different form of a waterproof structure
according to an embodiment of the disclosure;

FIG. 4B is a view illustrating a second different form of a waterproof structure
according to an embodiment of the disclosure;

FIG. 4C is a view illustrating a third different form of a waterproof structure
according to an embodiment of the disclosure;

FIG. 5 is a view illustrating one form of an electronic device according to an em-
bodiment of the disclosure;

FIG. 6 is a view illustrating an example of a waterproof packing structure according
to an embodiment of the disclosure;

FIG. 7 is a view illustrating a structure in which a sixth flexible printed circuit board
(FPCB) is inserted into a waterproof packing structure according to an embodiment of
the disclosure;

FIG. 8 is a view illustrating structures of an electronic device in which a waterproof
packing structure is disposed, according to an embodiment of the disclosure;

FIG. 9 is a view illustrating another example of a waterproof packing structure of an

electronic device according to an embodiment of the disclosure;
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FIG. 10 is a view illustrating an example of an edge structure of an electronic device

according to an embodiment of the disclosure;
FIG. 11 is a view illustrating an example of a bezel arrangement structure of an

electronic device according to an embodiment of the disclosure;

FIG. 12 is a view illustrating a flat state of a foldable electronic device including a
waterproof structure according to an embodiment of the disclosure;

FIG. 13 is a view illustrating a folded state of a foldable electronic device including a
waterproof structure according to an embodiment of the disclosure; and

FIG. 14 is an exploded perspective view illustrating a foldable electronic device
including a waterproof structure according to an embodiment of the disclosure.

Throughout the drawings, like reference numerals will be understood to refer to like

parts, components, and structures.

Mode for the Invention

The following description with reference to the accompanying drawings is provided
to assist in a comprehensive understanding of various embodiments of the disclosure as
defined by the claims and their equivalents. It includes various specific details to assist
in that understanding but these are to be regarded as merely exemplary. Accordingly,
those of ordinary skill in the art will recognize that various changes and modifications
of the various embodiments described herein can be made without departing from the
scope and spirit of the disclosure. In addition, descriptions of well-known functions
and constructions may be omitted for clarity and conciseness.

The terms and words used in the following description and claims are not limited to
the bibliographical meanings, but, are merely used by the inventor to enable a clear and
consistent understanding of the disclosure. Accordingly, it should be apparent to those
skilled in the art that the following description of various embodiments of the
disclosure is provided for illustration purpose only and not for the purpose of limiting
the disclosure as defined by the appended claims and their equivalents.

"o

It is to be understood that the singular forms "a,"” "an," and "the" include plural
referents unless the context clearly dictates otherwise. Thus, for example, reference to
"a component surface” includes reference to one or more of such surfaces.

FIG. 1 is a view illustrating an example of the exterior of an electronic device
according to an embodiment of the disclosure.

FIG. 2 is a sectional view of the electronic device according to an embodiment of the
disclosure.

Here, FIG. 2 illustrates an example of a section taken along line A-A' of FIG. 1.

Referring to FIGS. 1 and 2, an electronic device 100 according to an embodiment

may include a first housing 110 (or a first frame), a second housing 120 (or a second
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frame), a display 150, and a camera 140.

Additionally or alternatively, the electronic device 100 may further include at least
one of a processor for driving the display 150, a printed circuit board (PCB) (e.g., a
first printed circuit board 171 or a second printed circuit board 172) on which the
processor is seated or otherwise coupled, a first flexible PCB 50 disposed between the
first printed circuit board 171 and the second printed circuit board 172, connecting
PCBs 71a and 72a that connect the first flexible PCB 50 and the printed circuit boards
171 and 172, a battery for supplying power to the processor, communication circuitry,
or an antenna.

At least one of the processor, the printed circuit board, the battery, the commu-
nication circuitry, or the antenna may be disposed in the first housing 110 or the
second housing 120. In addition, the electronic device 100 may further include a hinge
structure 130 that connects at least part of the first housing 110 and at least part of the
second housing 120 and performs a hinge motion to allow the first housing 110 and the
second housing 120 to form a predetermined angle therebetween. The hinge structure
130 may be disposed in the middle between the first housing 110 and the second
housing 120. The electronic device 100 may further include a first bezel 160a (or a first
decoration) that is disposed on one side of the first housing 110 and a second bezel
160b (or a second decoration) that is disposed on one side of the second housing 120.
The first bezel 160a may be disposed to cover, for example, at least part of an edge on
one side of the display 150 seated on the first housing 110. The second bezel 160b may
be disposed to cover, for example, at least part of an edge on an opposite side of the
display 150 seated on the second housing 120.

A first rear panel 111 may be disposed on at least part of the rear side of the first
housing 110, and a second rear panel 112 may be disposed on at least part of the rear
side of the second housing 120. At least part of the first rear panel 111 and at least part
of the second rear panel 112 may be formed of at least one of glass, a ceramic material,
a reinforced plastic material, an acrylic resin, or a combination thereof.

The first rear panel 111 may be disposed to cover at least part of the rear side of the
first housing 110. At this time, with regard to prevention of a fluid flow into the space
inward of the rear side of the first housing 110, waterproof members may be disposed
on the edge of the first rear panel 111 that meets the first housing 110. The waterproof
members may include, for example, a first rear waterproof member 11a at least
partially disposed between a first sidewall 110a and one side of the first rear panel 111
(e.g., the left edge of the first rear panel 111) and a first cover waterproof member 11b
at least partially disposed between one side of a first hinge cover 110c and an opposite
side of the first rear panel 111 (e.g., the right edge of the first rear panel 111).

The second rear panel 112 may be disposed to cover at least part of the rear side of
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the second housing 120. At this time, with regard to prevention of a fluid flow into the
space inward of the rear side of the second housing 120, waterproof members may be
disposed on the edge of the second rear panel 112 that meets the second housing 120.
The waterproof members may include, for example, a second rear waterproof member
12a at least partially disposed between a second sidewall 120a and one side of the
second rear panel 112 (e.g., the right edge of the second rear panel 112) and a second
cover waterproof member 12b at least partially disposed between one side of a second
hinge cover 120c and an opposite side of the second rear panel 112 (e.g., the left edge
of the second rear panel 112).

At least part of the display 150 may be disposed across the first housing 110 and the
second housing 120. The display 150 may have flexibility such that at least part of the
central portion thereof is able to be bent at a specified angle or more. A rear side part
151 may be disposed on at least part of the rear surface of the display 150. The rear
side part 151 may serve to fix the display 150 to the first housing 110 and the second
housing 120. Accordingly, at least part of the rear side part 151 may include an
adhesive layer. Alternatively, the rear side part 151 may further include at least one of
a heat dissipation layer for dissipating heat generated from the display 150 and a stress
absorption layer (e.g., an elastic layer, or embo layer) for reducing an impact applied
from the outside. The rear side part 151 may be provided in a separated form without
being formed on the central portion of the display 150.

At least part of the first housing 110 may be formed of at least one of a metal
material, a ceramic material, an injection-molded material (or an injection-molded
structure), or a combination thereof. The first housing 110 may include the first
sidewall 110a, a first bottom part 110b, and the first hinge cover 110c.

The first sidewall 110a may be disposed to have a predetermined length and width in
the vertical direction in the illustrated drawing. The first sidewall 110a may be
disposed such that at least part of the first sidewall 110a surrounds at least part of the
left edge of the display 150. The first bottom part 110b may be disposed at a prede-
termined position on the first sidewall 110a and may have a predetermined area and
width in a direction (e.g., the horizontal direction) that differs from the direction (e.g.,
the vertical direction) in which the first sidewall 110a is arranged.

The first bottom part 110b may be disposed in the middle area of the first sidewall
110a in the horizontal direction with respect to the first sidewall 110a. Alternatively,
the first bottom part 110b may be horizontally disposed at a point biased upward by a
pre-designed height based on a middle point of the first sidewall 110a. A portion of the
display 150 (e.g., the left area of the display 150) may be disposed on the upper surface
of the first bottom part 110b. The first bottom part 110b may have, on one side thereof,

at least one first connecting hole 110b_2 vertically formed through the first bottom part
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110b. A first connecting part 71b may be disposed in the first connecting hole 110b_2
and may connect the first connecting PCB 71a and the first printed circuit board 171
that are disposed on the upper surface and the lower surface of the first bottom part
110b, respectively.

According to various embodiments, the first connecting PCB 71a may be disposed to
cover an opening (e.g., an upper opening) on one side of the first connecting hole
110b_2, and thus the electronic device 100 according to the embodiment may prevent
an inflow of fluid through the first connecting hole 110b_2. In this regard, an adhesive
layer having a waterproof function may be disposed between the first connecting PCB
71a and the periphery of the first connecting hole 110b_2. Alternatively, a peripheral
portion of the first connecting PCB 71a that covers the first connecting hole 110b_2
may be formed of a material (e.g., rubber, a flexible plastic material, or an adhesive
layer) that has a waterproof function. According to various embodiments, an additional
adhesive layer having a waterproof function may be at least partially disposed between
the first printed circuit board 171 and the periphery of the first connecting hole
110b_2.

The first hinge cover 110c may be provided at one end of the first bottom part 110b
and may have a predetermined curvature. For example, in the illustrated drawing, the
first hinge cover 110c may be provided at the right edge of the first bottom part 110b
and may surround at least part of the outer surface of the hinge structure 130.

The second housing 120 may be formed in a shape that is the same as or similar to
that of the first housing 110 and may be formed of a material that is the same as or
similar to that of the first housing 110. For example, at least part of the second housing
120 may be formed of at least one of a metal material, a ceramic material, an injection-
molded material (or an injection-molded structure), or a combination thereof. The
second housing 120 may include the second sidewall 120a, a second bottom part 120b,
and the second hinge cover 120c.

The second sidewall 120a may be disposed in a position opposite the first sidewall
110a with respect to the center of the display 150, for example, at the right edge of the
display 150 in the illustrated drawing. The second sidewall 120a may have a prede-
termined length and width in the vertical direction and may be disposed such that at
least part of the second sidewall 120a surrounds at least part of the right edge of the
display 150.

The second bottom part 120b may be disposed at a predetermined position on the
second sidewall 120a and may have a predetermined area and width in a direction
(e.g., the horizontal direction) that differs from the direction (e.g., the vertical
direction) in which the second sidewall 120a is arranged. For example, the second

bottom part 120b may be disposed in a position that is symmetric to the first bottom
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part 110b with respect to the center of the display 150 in an unfolded state. Another
portion of the display 150 (e.g., the right area of the display 150) may be disposed on
the upper surface of the second bottom part 120b. The second bottom part 120b may
have, on one side thereof, at least one second connecting hole 120b_2 vertically
formed through the second bottom part 120b.

A second connecting part 72b may be disposed in the second connecting hole 120b_2
and may connect the second connecting PCB 72a and the second printed circuit board
172 that are disposed on the upper surface and the lower surface of the second bottom
part 120b, respectively. The second connecting hole 120b_2 may be disposed, for
example, in a position that is symmetric to the position where the first connecting hole
110b_2 is disposed. Alternatively, the second connecting hole 120b_2 may be formed
in the second bottom part 120b so as to be biased toward the second hinge cover 120c.

According to various embodiments, similarly to the first connecting PCB 71a, the
second connecting PCB 72a may be disposed to cover at least part of an opening on
one side of the second connecting hole 120b_2 and may support a waterproof function
for the second connecting hole 120b_2. In this regard, an adhesive layer having a wa-
terproof function may be at least partially disposed between the periphery of the
second connecting hole 120b_2 and the second connecting PCB 72a. According to
various embodiments, an adhesive layer having a waterproof function may be addi-
tionally disposed between the second printed circuit board 172 and the periphery of the
second connecting hole 120b_2.

The second hinge cover 120c may be provided at one end of the second bottom part
120b and may have a predetermined curvature. For example, in the illustrated drawing,
the second hinge cover 120c may be provided at the left edge of the second bottom part
120b and may surround at least part of the outer surface of the hinge structure 130. At
least part of the first hinge cover 110c and at least part of the second hinge cover 120c
may be disposed to face each other. The first hinge cover 110c and the second hinge
cover 120c may be provided having a half-pipe type and may be disposed to have a
gap in the middle between the first hinge cover 110c and the second hinge cover 120c.
Accordingly, when the display 150 is in a folded state, the first hinge cover 110c and
the second hinge cover 120c may be separated from each other, and at least part of the
exterior of the hinge structure 130 disposed inward of the first hinge cover 110c and
the second hinge cover 120c may be exposed to the outside.

At least part of the first printed circuit board 171 may be disposed in a predetermined
area inside the first housing 110. For example, the first printed circuit board 171 may
be disposed on one side of the rear surface of the first bottom part 110b. At least one
part for driving the display 150 may be mounted on the first printed circuit board 171.

Alternatively, a part (e.g., at least one of the communication circuitry, the antenna, or a
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sensor) that is disposed in the first housing 110 may be mounted on the first printed
circuit board 171. The first printed circuit board 171 may be electrically connected
with the second printed circuit board 172 through the connecting PCBs 71a and 72a.
One side of the first printed circuit board 171 may be disposed to close one end of the
first connecting hole 110b_2 vertically formed through the first bottom part 110b (e.g.,
one end directed toward the rear surface of the first bottom part 110b). For example, in
FIG. 2, at least one surface of the right side of the first printed circuit board 171 may
be disposed to face the lower side of the first connecting hole 110b_2 and may close
the lower side of the first connecting hole 110b_2.

At least part of the second printed circuit board 172 may be disposed in a prede-
termined area inside the second housing 120. For example, at least part of the second
printed circuit board 172 may be disposed on one side of the rear surface of the second
bottom part 120b. The second printed circuit board 172 may include at least one part
for driving the display 150 or a separately provided auxiliary display. Alternatively, a
part (e.g., at least one of short-range communication circuitry, a short-range commu-
nication antenna, a rear camera, or a sensor) that is disposed in the second housing 120
may be mounted on the second printed circuit board 172. The second printed circuit
board 172 may be electrically connected with the first printed circuit board 171
through the connecting PCBs 71a and 72a and the first flexible PCB 50. One side of
the second printed circuit board 172 may be disposed to close one end of the second
connecting hole 120b_2 vertically formed through the second bottom part 120b (e.g.,
one end directed toward the rear surface of the second bottom part 120b).

The first connecting hole 110b_2 may be vertically formed through one side of the
first bottom part 110b. For example, the first connecting hole 110b_2 may be provided
on the one side of the first bottom part 110b and may be formed to be biased toward
the first hinge cover 110c. In the illustrated drawing, the upper opening of the first
connecting hole 110b_2 may be closed by at least part of the first connecting PCB 71a.
The lower opening of the first connecting hole 110b_2 may be closed by at least part of
the first printed circuit board 171. A first protrusion 110b_1 may be provided inside
the first connecting hole 110b_2. The first protrusion 110b_1 may protrude in a
direction away from the inner wall of the first connecting hole 110b_2 and may have a
predetermined height. A first waterproof member 41 may be disposed on an upper
portion of the first protrusion 110b_1, and a second waterproof member 42 may be
disposed on a lower portion of the first protrusion 110b_1. At least part of the first wa-
terproof member 41 may be disposed to face one surface of the first connecting PCB
71a. At least part of the second waterproof member 42 may be disposed to face one
surface of the first printed circuit board 171.

The second connecting hole 120b_2 may be provided on one side of the second
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bottom part 120b and may be formed to be biased toward the second hinge cover 120c.
In the illustrated drawing, the upper opening of the second connecting hole 120b_2
may be closed by at least part of the second connecting PCB 72a, and the lower
opening of the second connecting hole 120b_2 may be closed by at least part of the
second printed circuit board 172. A second protrusion 120b_1 may be provided inside
the second connecting hole 120b_2. The second protrusion 120b_1 may protrude from
the inner wall of the second connecting hole 120b_2 and may have a predetermined
height. A third waterproof member 51 may be disposed on an upper portion of the
second protrusion 120b_1, and a fourth waterproof member 52 may be disposed on a
lower portion of the second protrusion 120b_1. At least part of the third waterproof
member 51 may be disposed to face one surface of the second connecting PCB 72a. At
least part of the fourth waterproof member 52 may be disposed to face one surface of
the second printed circuit board 172. According to various embodiments, in the case
where at least one of the first connecting PCB 71a or the second connecting PCB 72a
includes an adhesive layer to have a waterproof function while closing the connecting
holes 110b_2 and 120b_2, at least one of the first to fourth waterproof members 41, 42,
51, or 52 may be omitted. Alternatively, the electronic device 100 according to various
embodiments may include the first to fourth waterproof members 41, 42, 51, and 52,
thereby further improving a waterproof function.

The first connecting part 71b may include at least one interconnection wire that elec-
trically connects the first connecting PCB 71a and the first printed circuit board 171,
and a substrate or structure on which the interconnection wire is disposed. The first
connecting part 71b may be disposed to pass through the first connecting hole 110b_2.
The upper surface of the first connecting part 71b may be connected to the first
connecting PCB 71a, and the lower surface of the first connecting part 71b may be
connected to the first printed circuit board 171.

The first waterproof member 41 may be disposed at a location where the first
connecting part 71b and the first connecting PCB 71a are connected, and may block an
inflow of fluid from the outside. The second waterproof member 42 may be disposed
at a location where the first connecting part 71b and the first printed circuit board 171
are connected, and may block an inflow of fluid from the outside. The first waterproof
member 41 and the second waterproof member 42 may have a ring shape and may be
respectively disposed on the upper surface and the lower surface of the first protrusion
110b_1. The first waterproof member 41 or the second waterproof member 42 may
have a thickness that is the same as or greater than the height from the upper surface of
the first protrusion 110b_1 to the open side of the first connecting hole 110b_2. The
first waterproof member 41 and the second waterproof member 42 may be formed of a

rubber material, a polymer material, a flexible plastic material, or a combination
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thereof.

The second connecting part 72b may include at least one interconnection wire that
electrically connects the second connecting PCB 72a and the second printed circuit
board 172, and a substrate or structure on which the interconnection wire is disposed.
The second connecting part 72b may be formed of a material that is the same as or
similar to that of the first connecting part 71b and may be disposed in a structure that is
the same as or similar to the structure in which the first connecting part 71b is
disposed. For example, at least part of the second connecting part 72b may be disposed
to pass through the second connecting hole 120b_2. The upper surface of the second
connecting part 72b may be connected to the second connecting PCB 72a, and the
lower surface of the second connecting part 72b may be connected to the second
printed circuit board 172.

The third waterproof member 51 may be disposed at a location where the second
connecting part 72b and the second connecting PCB 72a are connected, and may block
an inflow of fluid from the outside. The fourth waterproof member 52 may be disposed
at a location where the second connecting part 72b and the second printed circuit board
172 are connected, and may block an inflow of fluid from the outside. The third wa-
terproof member 51 and the fourth waterproof member 52 may have a ring shape and
may be respectively disposed on the upper surface and the lower surface of the second
protrusion 120b_1. The third waterproof member 51 or the fourth waterproof member
52 may be provided to be the same as or similar to the first waterproof member 41 or
the second waterproof member 42 mentioned above. For example, the thickness of the
third waterproof member 51 or the fourth waterproof member 52 may be the same as
or greater than the height from the upper surface of the second protrusion 120b_1 to
the open side of the second connecting hole 120b_2. The third waterproof member 51
and the fourth waterproof member 52 may be formed of a rubber material, a polymer
material, a flexible plastic material, or a combination thereof.

The hinge structure 130 may be disposed in the central area where the first housing
110 and the second housing 120 meet each other, with the display 150 unfolded. The
hinge structure 130 may include, for example, one side coupled with the first housing
110, an opposite side coupled with the second housing 120, and at least one gear
provided such that the first housing 110 or the second housing 120 is rotatable. At least
part of the interior of the hinge structure 130 may be empty, and at least part of the first
flexible PCB 50 may be disposed in the empty cavity. One side of the first flexible
PCB 50 may be connected with, for example, the first connecting PCB 71a connected
with the first printed circuit board 171 through the first connecting part 71b. An
opposite side of the first flexible PCB 50 may be connected with the second connecting

PCB 72a connected with the second printed circuit board 172 through the second
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connecting part 72b. For example, the first flexible PCB 50 may transmit a signal
generated from a part disposed on the first printed circuit board 171 to the second
connecting PCB 72a, or may transmit a signal generated from a part disposed on the
second printed circuit board 172 to the first connecting PCB 71a. The at least part of
the first flexible PCB 50 may be disposed inside the hinge structure 130 in a state of
being bent at a predetermined angle depending on the shape of the inside of the hinge
structure 130.

As described above, the electronic device 100 according to an embodiment may
include the first housing 110, the second housing 120, and the hinge structure 130
connecting the first housing 110 and the second housing 120. In an environment in
which the first flexible PCB 50 connecting the first housing 110 and the second
housing 120 is disposed, the electronic device 100 may seal the opening of the first
connecting hole 110b_2 of the first housing 110 in which a portion of the first flexible
PCB 50 is disposed and the opening of the second connecting hole 120b_2 of the
second housing 120 in which another portion of the first flexible PCB 50 is disposed.
Accordingly, the above-described electronic device 100 may perform a waterproof
function to prevent fluid introduced from the outside from diffusing into the first
housing 110 or the second housing 120.

Although it has been described that both the first housing 110 and the second housing
120 include the connecting holes, respectively, and the waterproof function is
supported by closing the connecting holes, the disclosure is not limited thereto. For
example, at least part of the waterproof structure may be applied to only the first
housing 110, or may be applied to only the second housing 120.

FIG. 3 is a view illustrating another example of a waterproof structure of an
electronic device according to an embodiment of the disclosure.

Referring to FIGS. 2 and 3, at least part of the electronic device 100 may include the
first housing 110 and the hinge structure 130 connected with one side of the first
housing 110, and the first housing 110 may include the first bottom part 110b
extending from the first sidewall 110a and the first hinge cover 110c connected to the
first bottom part 110b. The first flexible PCB 50 may be disposed inward of the hinge
structure 130 of the electronic device 100. One side of the first flexible PCB 50 may be
connected to the first connecting PCB 71a.

The first bottom part 110b may have the first connecting hole 110b_2 on one side
thereof. The electronic device 100 may include the first connecting PCB 71a that
covers the upper opening of the first connecting hole 110b_2 and the first printed
circuit board 171 that covers the lower opening of the first connecting hole 110b_2.
The first connecting part 71b connecting the first connecting PCB 71a and the first
printed circuit board 171 may be disposed in the first connecting hole 110b_2.
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According to various embodiments, the electronic device 100 may include a front
bracket 81 disposed on the upper surface of the first connecting PCB 71a, a rear
bracket 82 disposed on the rear surface of the first printed circuit board 171, and a
coupling member 83 that passes through one side of the front bracket 81 and that is
coupled with at least part of the rear bracket 82, with at least part of the coupling
member 83 located in the first connecting hole 110b_2. The front bracket 81 may
include an insertion hole into which the coupling member 83 is inserted. The rear
bracket 82 may include an insertion hole into which an end of the coupling member 83
is screwed or riveted. In the case where the coupling member 83 is of a screw type, a
thread may be formed on at least part of the inner wall of the insertion hole.

In the above-described structure of the electronic device 100, the front bracket 81
may be provided on the upper surface of the first connecting PCB 71a, the rear bracket
82 may be provided on the rear surface of the first printed circuit board 171, and the
coupling member 83 may be coupled to fasten the front bracket 81 and the rear bracket
82. In this case, the first connecting PCB 71a and the first printed circuit board 171
may more tightly seal the openings or gaps of the first connecting hole 110b_2.
Although it has been described that the front bracket 81 and the rear bracket 82 are
separately provided and the coupling member 83 fastens the front bracket 81 and the
rear bracket 82, the disclosure is not limited thereto. For example, the electronic device
100 may have a structure not including the front bracket 81 and the rear bracket 82. In
this case, the coupling member 83 may directly fasten the first connecting PCB 71a
and the first printed circuit board 171. In this regard, the first connecting PCB 71a and
the first printed circuit board 171 may have predetermined strengths to withstand
pressure applied while or after the coupling member 83 is coupled. For example, at
least part of the first connecting PCB 71a and the first printed circuit board 171 may be
formed of a metal material.

FIG. 4A is a view illustrating a first different form of a waterproof structure
according to an embodiment of the disclosure.

FIG. 4B is a view illustrating a second different form of a waterproof structure
according to an embodiment of the disclosure.

Referring to FIG. 4B, a partial area where the second housing 120 is disposed on the
right side of the electronic device 100 is illustrated. FIGS. 4A and 4B may be examples
of the section taken along line A-A' of FIG. 1.

Referring to FIG. 4A, at least part of the electronic device 100 according to an em-
bodiment may include the first housing 110 and the second housing 120 and may
include a connecting part 403 that connects the first housing 110 and the second
housing 120. At least part of the connecting part 403 may be disposed on one side of
the hinge structure 130.
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The first housing 110 may include the first bottom part 110b, the first hinge cover
110c, the first printed circuit board 171, a first opening 110b_35, a first connector (e.g.,
74b_1,73b_1, 74c_1, and a flexible PCB 53b_1), and a first portion 73a_1, 74a_1, and
53a_1 extending between the first printed circuit board 171 and the first connector
(e.g., 74b_1,73b_1, and 74c_1).

The second housing 120 may include the second bottom part 120b, the second hinge
cover 120c, the second printed circuit board 172, a second opening 120b_5, a second
connector (e.g., 74b_2, 73b_2, and 74c_2), and a second portion 73a_2, 74a_2, and
53a_2 extending between the second printed circuit board 172 and the second
connector (e.g., 74b_2, 73b_2, and 74c_2). The connecting part 403 may be a third
portion that connects the first portion and the second portion.

Some structures of the electronic device 100 will be described based on the second
housing 120. The second housing 120 may include the second bottom part 120b, the
second hinge cover 120c, the second printed circuit board 172, the third connecting
PCB 74a_2, the fourth connecting PCB 74b_2, the fifth connecting PCB 74c_2, the
second flexible PCB 53a_2, and a third flexible PCB 53b_2.

In the illustrated drawing, the sidewall (not illustrated) may be disposed on the right
side of the second bottom part 120b, and the second hinge cover 120c may be disposed
on the left side of the second bottom part 120b. The display may be disposed on the
upper surface of the second bottom part 120b. The second printed circuit board 172
may be disposed on the lower surface of the second bottom part 120b and may be
connected with the third connecting PCB 74a_2 through the third connecting part
73a_2. One side of the second flexible PCB 53a_2 may be connected to one side of the
third connecting PCB 74a_2, and an opposite side of the second flexible PCB 53a_2
may be bent in the shape of a "U" and may be connected to one side of the fourth
connecting PCB 74b_2. The fourth connecting PCB 74b_2 may be disposed to cover
one opening of the second opening 120b_5 formed in the second bottom part 120b, and
the fifth connecting PCB 74c_2 may be disposed to cover an opposite opening of the
second opening 120b_5 formed in the second bottom part 120b. The fourth connecting
part 73b_2 may electrically connect the fourth connecting PCB 74b_2 and the fifth
connecting PCB 74c_2. A first protruding structure 72c_2 may be provided in the
second opening 120b_5 formed in the second bottom part 120b and may be higher than
the surface of the inner wall of the second opening 120b_5 by a specified height. A
step may be formed in the second opening 120b_5 by the first protruding structure
72c_2 provided in the second opening 120b_5, and waterproof members may be
disposed on the step. For example, a fifth waterproof member 532 may be disposed
between a first surface of the first protruding structure 72c_2 and the fourth connecting

PCB 74b_2, and a sixth waterproof member 542 may be disposed between a second
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surface (e.g., the surface opposite to the first surface) of the first protruding structure
72c¢_2 and the fifth connecting PCB 74c_2. The fifth waterproof member 532 and the
sixth waterproof member 542 may have a ring shape and may be disposed on the first
protruding structure 72c_2.

According to various embodiments, an adhesive layer or an adhesive member may be
disposed between the fifth waterproof member 532 and the fourth connecting PCB
74b_2 and between the sixth waterproof member 542 and the fifth connecting PCB
74c_2 to fix the fourth connecting PCB 74b_2 and the fifth connecting PCB 74c_2. Al-
ternatively, an adhesive layer or an adhesive member may be disposed between the
fourth connecting part 73b_2 and the fourth connecting PCB 74b_2 or between the
fourth connecting part 73b_2 and the fifth connecting PCB 74c¢_2. According to
various embodiments, an adhesive layer or an adhesive member may be disposed
between the third connecting part 73a_2 and the third connecting PCB 74a_2 or
between the third connecting part 73a_2 and the second printed circuit board 172.
According to various embodiments, one side of the third flexible PCB 53b_2 may be
connected to one side of the fifth connecting PCB 74c_2. The third flexible PCB
53b_2 may be disposed inward of the hinge structure 130 in a state of being bent at a
predetermined angle.

Although some structures of the second housing 120 have been described above, the
above-described structures may be provided in the first housing 110 in the same
structures and shapes. For example, a second protruding structure 72c_1 may be
disposed in the first housing 110, a waterproof member 531 may be disposed on the
upper surface of the second protruding structure 72¢_1, and a waterproof member 541
may be disposed on the lower surface of the second protruding structure 72¢_1. The
waterproof members 531 and 541 may have a ring shape and may be disposed on the
second protruding structure 72¢_1.

The second flexible PCB 53a_2 illustrated in FIG. 4A may be connected with the one
side (e.g., the side surface directed toward the second hinge cover 120c) of the fourth
connecting PCB 74b_2, and therefore pressure applied to the second flexible PCB
53a_2 may be reduced, which makes it possible to ensure the stability of connection
with the fourth connecting PCB 74b_2.

Referring to FIG. 4B, at least part of the electronic device 100 according to an em-
bodiment may include the second bottom part 120b, the second hinge cover 120c, the
second printed circuit board 172, an eighth connecting PCB 74a, a ninth connecting
PCB 74b, a tenth connecting PCB 74c, a fourth flexible PCB 53b, and a fifth flexible
PCB 53c that are included in the second housing 120. Here, configurations of the
second bottom part 120b, the second hinge cover 120c, the second printed circuit board
172, the eighth connecting PCB 74a, the ninth connecting PCB 74b, the tenth
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connecting PCB 74c, and the fourth flexible PCB 53b (e.g., waterproof members 53
and 54, a protruding structure 72c¢, a connector 73b, a second portion 73a, etc.) may be
substantially the same as, or similar to, the configurations described above with
reference to FIG. 4A.

For example, one side of the fifth flexible PCB 53c may be connected with one side
of the eighth connecting PCB 74a, and an opposite side of the fifth flexible PCB 53¢
may be connected with one side of the ninth connecting PCB 74b. Here, the opposite
side of the fifth flexible PCB 53c may be connected to a side surface of the one side of
the ninth connecting PCB 74b that is close to the second bottom part 120b. In this
regard, the fifth flexible PCB 53c may be bent in the shape of an "S". With regard to an
arrangement of the fifth flexible PCB 53c in the shape of an "S", one side of the second
bottom part 120b may be formed with a step as illustrated.

In the above-described structure illustrated in FIG. 4B, the fifth flexible PCB 53¢
may be disposed close to the ninth connecting PCB 74b, and thus the fifth flexible
PCB 53c may be formed to be shorter than the second flexible PCB 53a_2.

FIG. 4C is a view illustrating a third different form of a waterproof structure
according to an embodiment of the disclosure. FIG. 4C may be another example of the
section taken along line A-A' of FIG. 1.

Referring to FIG. 4C, at least part of the electronic device 100 according to an em-
bodiment may include the first housing 110, the second housing 120, the hinge
structure 130, the display 150, the rear side part 151, the rear panels 111 and 112, the
first bezel 160a, and the second bezel 160b. Furthermore, the at least part of the
electronic device 100 may include the first printed circuit board 171, the second
printed circuit board 172, a sixth flexible PCB 70, a sixth connecting PCB 73, and a
seventh connecting PCB 74.

The first housing 110 may include the first sidewall 110a, the first bottom part 110b,
the first hinge cover 110c, and a fourth connecting hole 75a, and a first waterproof
structure 75.

For example, the first sidewall 110a may be formed to have a predetermined width
and height in the vertical direction in the illustrated drawing. The first bezel 160a may
be disposed on an upper end of the first sidewall 110a and may protect the edge of the
display 150, at least part of which is seated on the first bottom part 110b. The first
bottom part 110b may be disposed at a predetermined height on the first sidewall 110a
and may have a predetermined area in a direction that differs from the direction in
which the first sidewall 110a is formed. The display 150 may be disposed on the upper
surface of the first bottom part 110b, and the first printed circuit board 171 may be
disposed on the lower surface of the first bottom part 110b. According to various em-

bodiments, at least one third protruding structure 110b_4 may be disposed on the lower
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surface of the first bottom part 110b. At least part of the first printed circuit board 171
may be fixed to the third protruding structure 110b_4. For example, one end of the
right edge of the first printed circuit board 171 may be fixed to one surface of the third
protruding structure 110b_4. Accordingly, the at least part of the first printed circuit
board 171 may be spaced apart from the lower surface of the first bottom part 110b by
a predetermined gap. The sixth connecting PCB 73 may be placed on at least one side
of the lower surface of the first printed circuit board 171. The sixth connecting PCB 73
may be connected with one side of the sixth flexible PCB 70.

The fourth connecting hole 75a may be vertically formed through the first bottom
part 110b. The first waterproof structure 75 may be disposed to fill at least part of the
fourth connecting hole 75a. At least part of the sixth flexible PCB 70 may be disposed
inward of the first waterproof structure 75. The first waterproof structure 75 may be
formed of a material (e.g., rubber) with elasticity and may thus prevent an inflow of
fluid from the top side to the bottom side of the fourth connecting hole 75a even
though the sixth flexible PCB 70 is disposed inward of the first waterproof structure
75. In this regard, at least part of the first waterproof structure 75 may have a diameter
that is the same as or greater than the diameter of the fourth connecting hole 75a, and
may be press fitted into the fourth connecting hole 75a.

The second housing 120 may include the second sidewall 120a, the second bottom
part 120b, the second hinge cover 120c, a fifth connecting hole 75b, and a second wa-
terproof structure 76.

The second sidewall 120a may be symmetric to the first sidewall 110a, and the
second bezel 160b may be disposed on an upper end of the second sidewall 120a. The
second bezel 160b may protect the edge of the display 150 seated on the second
bottom part 120b. The second bottom part 120b may be provided similarly to the first
bottom part 110b. The display 150 may be disposed on the upper surface of the second
bottom part 120b, and the second printed circuit board 172 may be disposed on the
lower surface of the second bottom part 120b. According to various embodiments, at
least one fourth protruding structure 120b_4 may be disposed on the lower surface of
the second bottom part 120b. At least part of the second printed circuit board 172 may
be fixed to the fourth protruding structure 120b_4. Accordingly, the at least part of the
second printed circuit board 172 may be spaced apart from the lower surface of the
second bottom part 120b by a predetermined gap. The seventh connecting PCB 74 may
be placed on at least one side of the lower surface of the second printed circuit board
172. The seventh connecting PCB 74 may be connected with an opposite side of the
sixth flexible PCB 70.

The fifth connecting hole 75b may be vertically formed through the second bottom
part 120b. The second waterproof structure 76 may be disposed to fill at least part of



18

WO 2020/101340 PCT/KR2019/015408

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

the fifth connecting hole 75b. At least part of the sixth flexible PCB 70 may be
disposed inward of the second waterproof structure 76. With regard to prevention of an
inflow of fluid from the top side to the bottom side of the fifth connecting hole 75b, the
second waterproof structure 76 may be formed of a material with elasticity (e.g., at
least one of rubber, flexible plastic, dispensing, bonding, a polymer, or a combination
thereof). The second waterproof structure 76 may have the same shape and size as the
first waterproof structure 75 and may be seated in the fifth connecting hole 75b.

The one side of the sixth flexible PCB 70 may be connected to the first printed circuit
board 171 through the sixth connecting PCB 73 and may be disposed inward of the
hinge structure 130 through the first waterproof structure 75. The opposite side of the
sixth flexible PCB 70 may be connected to the second printed circuit board 172
through the seventh connecting PCB 74 and may be disposed inward of the hinge
structure 130 through the second waterproof structure 76.

According to various embodiments, the electronic device 100 may further include the
first rear waterproof member 11a disposed between the first rear panel 111 and the first
sidewall 110a and the first cover waterproof member 11b disposed between the first
rear panel 111 and the first hinge cover 110c. Furthermore, the electronic device 100
may further include the second rear waterproof member 12a disposed between the
second rear panel 112 and the second sidewall 120a and the second cover waterproof
member 12b disposed between the second rear panel 112 and the second hinge cover
120c.

In the above-described electronic device 100, the first waterproof structure 75 and the
second waterproof structure 76 may be disposed in the fourth connecting hole 75a and
the fifth connecting hole 75b in which the sixth flexible PCB 70 is disposed, thereby
preventing fluid from being introduced toward the printed circuit boards 171 and 172,
which in turn provides a stable waterproof function.

FIG. 5 is a view illustrating one form of an electronic device according to an em-
bodiment of the disclosure.

FIG. 6 is a view illustrating an example of a waterproof packing structure according
to an embodiment of the disclosure.

FIG. 7 is a view illustrating a structure in which a sixth flexible PCB is inserted into
a waterproof packing structure according to an embodiment of the disclosure.

FIG. 8 is a view illustrating structures of an electronic device in which the waterproof
packing structure is disposed, according to an embodiment of the disclosure.

Referring to FIG. 5, state 501 illustrates a state in which the display and the bezel
(e.g., a structure covering the edge of the display) are removed from the electronic
device 100 according to various embodiments. State 503 illustrates a blowup of the
area where a seventh flexible PCB 200 is disposed in state 501, and state 505 illustrates



19

WO 2020/101340 PCT/KR2019/015408

[101]

[102]

[103]

[104]

a section taken along line B-B' in state 503. Referring to states 501, 503, and 505, the
electronic device 100 according to various embodiments may include the first housing
110, the second housing 120, and the hinge structure 130 and may include at least one
seventh flexible PCB 200 disposed across the first housing 110, the second housing
120, and the hinge structure 130.

The first housing 110 may have, in the first sidewall 110b, a sixth connecting hole
115 in which one side (e.g., a first sub-FPCB 200b) of the seventh flexible PCB 200 is
mounted, and the second housing 120 may have, in the second sidewall 120b, a
seventh connecting hole 125 in which an opposite side (e.g., a second sub-FPCB 200c)
of the seventh flexible PCB 200 is mounted. A central FPCB 200a of the seventh
flexible PCB 200 may be disposed inward of the hinge structure 130. The first hinge
cover 110c that is a portion of the first housing 110 and the second hinge cover 120c
that is a portion of the second housing 120 may be disposed on the exterior of the
hinge structure 130. A first PCB fixing part 201a for fixing the first sub-FPCB 200b of
the seventh flexible PCB 200 may be disposed on one side of the first hinge cover
110c. The first PCB fixing part 201a may have, on the central portion, a bumpy
structure into which a hook or a protrusion is fixedly inserted. In this regard, the first
hinge cover 110c may have, in a predetermined area on the upper side thereof, a hook
or a protrusion on which the first PCB fixing part 201a is temporarily or semi-
permanently fixedly mounted.

A second PCB fixing part 201b for fixing the second sub-FPCB 200c of the seventh
flexible PCB 200 may be disposed on one side of the second hinge cover 120c. Corre-
spondingly, the second hinge cover 120c may have, on the one side thereof, a hook or
a protrusion that is coupled with the second PCB fixing part 201b. An eleventh
connecting PCB 171a may be disposed at an end of the first sub-FPCB 200b, and a
twelfth connecting PCB 172a may be disposed at an end of the second sub-FPCB
200c. The eleventh connecting PCB 171a may be connected with the first printed
circuit board, which has been described above with reference to FIG. 2, through a first
connector 171b, and the twelfth connecting PCB 172a may be connected with the
second printed circuit board 172 through a second connector 172b.

At least one of the first PCB fixing part 201a or the second PCB fixing part 201b
may be formed of a material (e.g., a plastic material, wood, or a polymer material) that
has a higher strength than the FPCBs 200a, 200b, and 200c by a specified magnitude
or more.

Referring to FIG. 6, a first waterproof packing structure 600 may be fixedly inserted
into the sixth connecting hole 115 and the seventh connecting hole 125 described
above in connection with the electronic device 100. The sixth connecting hole 115 and

the seventh connecting hole 125 may each include an upper opening and a lower
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opening that have different sizes, so as to prevent the first waterproof packing structure
600 from being separated in one direction (e.g., the upper direction in the illustrated
drawing) after being seated in the sixth connecting hole 115 and the seventh
connecting hole 125. For example, the sixth connecting hole 115 and the seventh
connecting hole 125 may include a cavity with a predetermined size and a cover that
covers the upper opening of the cavity and that has an opening formed therein such
that a portion of an upper end of the first waterproof packing structure 600 is exposed
to the outside.

In FIG. 6, state 601 illustrates the front side of the first waterproof packing structure
600, state 602 illustrates the left side of the first waterproof packing structure 600, and
state 603 illustrates the right side of the first waterproof packing structure 600. States
604 and 605 illustrate the upper side and the lower side of the first waterproof packing
structure 600, and state 606 illustrates a cross-sectional view of the first waterproof
packing structure 600. State 607 illustrates a longitudinal sectional view of the first wa-
terproof packing structure 600, and state 608 illustrates a perspective view of the first
waterproof packing structure 600.

As illustrated in states 601 to 608, the first waterproof packing structure 600 may
include a support bracket 620, a sub-bracket 610, a mounting part 630, and a water-
infiltration preventing part 640. The support bracket 620 may be formed to be larger
than the upper opening area of the sixth connecting hole 115 or the seventh connecting
hole 125 that is formed in the first housing 110 or the second housing 120 of the
electronic device 100. For example, the support bracket 620 may be seated in the sixth
connecting hole 115 or the seventh connecting hole 125. An upward movement of the
support bracket 620 may be restricted by the cover provided on the upper side of the
sixth connecting hole 115 or the seventh connecting hole 125. The support bracket 620
may have, for example, an oval or rectangular shape, the vertical axis of which is
longer than the horizontal axis. In the case where the support bracket 620 is provided
in a rectangular shape, the support bracket 620 may have rounded corners. The support
bracket 620 may include a predetermined space therein, in which the water-infiltration
preventing part 640 is disposed.

The sub-bracket 610 may extend upward from the support bracket 620 by a specified
height and may have a smaller area than the support bracket 620. When the first wa-
terproof packing structure 600 is seated in the sixth connecting hole 115 or the seventh
connecting hole 125, at least part of the sub-bracket 610 may be mounted in the
opening formed in the cover. The sub-bracket 610 may have, for example, the shape of
a "C". The sub-bracket 610 may include a predetermined space therein, in which at
least part of the water-infiltration preventing part 640 is disposed.

The mounting part 630 may be disposed on the support bracket 620 and may be
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engaged with the sub-bracket 610. The mounting part 630 may be provided in a shape
independent of the sub-bracket 610 or the support bracket 620 and may be disposed to
face the sub-bracket 610. Alternatively, the mounting part 630 may be disposed at an
open side of the sub-bracket 610 having the shape of a "C". Accordingly, the sub-
bracket 610 and the mounting part 630 may be arranged to form a strap shape.

The water-infiltration preventing part 640 may be disposed inside the support bracket
620 and the sub-bracket 610. In this process, the water-infiltration preventing part 640
may close an opening area formed at the top of the sub-bracket 610. Additionally, the
water-infiltration preventing part 640, together with the one side of the seventh flexible
PCB 200, may be disposed in the support bracket 620 and the sub-bracket 610 and
may therefore block an inflow of fluid in the direction from the support bracket 620 to
the sub-bracket 610 or in the direction from the sub-bracket 610 to the support bracket
620 even though the seventh flexible PCB 200 is disposed outside through the opening
area of the sub-bracket 610. The water-infiltration preventing part 640 may include a
waterproof tape, or dispensing formed in the support bracket 620 and the sub-bracket
610.

Although it has been exemplified that the first waterproof packing structure 600 has
the exterior in the form including the support bracket 620, the sub-bracket 610, and the
mounting part 630, the first waterproof packing structure 600 of the disclosure is not
limited thereto. For example, the first waterproof packing structure 600 may have a
structure in which the support bracket 620, the sub-bracket 610, and the mounting part
630 are integrated, an opening is formed in the middle between the sub-bracket 610
and the mounting part 630, at least part of a flexible PCB is disposed in the opening,
and the opening is closed by the water-infiltration preventing part 640.

Additionally or alternatively, an adhesive layer 650 (or an adhesive member) in a
strap shape may be disposed on the upper surface of the support bracket 620. The
adhesive layer 650 may serve to fix the first waterproof packing structure 600 when the
first waterproof packing structure 600 is seated in the sixth connecting hole 115 or the
seventh connecting hole 125.

Referring to FIG. 7, a portion of the seventh flexible PCB 200 may be seated in the
first waterproof packing structure 600. FIG. 7 illustrates the state in which at least part
of the second sub-FPCB 200c of the seventh flexible PCB 200 extends above or below
the first waterproof packing structure 600 through the opening area formed in the sub-
bracket 610 of the first waterproof packing structure 600. Alternatively, FIG. 7 il-
lustrates the state in which the opening area formed in the sub-bracket 610 of the first
waterproof packing structure 600 is closed by the water-infiltration preventing part 640
while at least part of the second sub-FPCB 200c is mounted in the first waterproof
packing structure 600. The twelfth connecting PCB 172a may be disposed at one end
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of the second sub-FPCB 200c, and the second PCB fixing part 201b may be disposed
at an opposite end of the second sub-FPCB 200c. The central FPCB 200a may be
connected to the second PCB fixing part 201b. While a portion of the second sub-
FPCB 200c is disposed in the opening area of the sub-bracket 610, the water-in-
filtration preventing part 640 of the first waterproof packing structure 600 may close
the opening area of the sub-bracket 610 except for the portion in which the second sub-
FPCB 200c is disposed, and thus the first waterproof packing structure 600 may block
an inflow of fluid from the outside.

Referring to FIG. 8§, state 801 illustrates one side of the first housing 110 of the
electronic device 100, and state 803 illustrates a section taken along line C-C' in state
801. Referring to state 801 and state 803, the first waterproof packing structure 600
may be seated in the sixth connecting hole 115 of the first housing 110. At least part of
the first sub-FPCB 200b may be mounted in the first waterproof packing structure 600,
and the first sub-FPCB 200b may extend from the portion mounted in the first wa-
terproof packing structure 600. Accordingly, the first sub-FPCB 200b may be disposed
in a predetermined area of the first housing 110. The eleventh connecting PCB 171a
may be disposed at an end of the first sub-FPCB 200b. The eleventh connecting PCB
171a may be connected with the separately provided first printed circuit board 171
through the first connector 171b. As illustrated, the sixth connecting hole 115 may
have a shape in which an opening is formed at the top and a cavity is formed inside. At
least part of the first waterproof packing structure 600 may be disposed in the cavity.
An opposite side of the first sub-FPCB 200b, at least part of which is disposed in the
first waterproof packing structure 600, may be connected to the central FPCB 200a.
The first PCB fixing part 201a may be provided between the first sub-FPCB 200b and
the central FPCB 200a. The first PCB fixing part 201a may be fixed to one side of the
first hinge cover 110c disposed to surround one side of the hinge structure 130.

FIG. 9 is a view illustrating another example of a waterproof packing structure of an
electronic device according to an embodiment of the disclosure.

Referring to FIG. 9, a second waterproof packing structure 900 of the disclosure may
be disposed on one side of a connecting hole 117 and may be disposed to close an
opening area of the connecting hole 117 while supporting at least part of a flexible
PCB.

For example, the connecting hole 117 may be formed in a bottom part (e.g., the
second bottom part 120b of FIG. 2) of the housing. The connecting hole 117 may be
vertically formed through the bottom part. The connecting hole 117 may be formed
such that the lower opening area is larger than the upper opening area in the illustrated
drawing. Rail grooves 901a and 902a may be disposed inside the connecting hole 117.

The second waterproof packing structure 900 may include a first packing structure



23

WO 2020/101340 PCT/KR2019/015408

[118]

[119]

[120]

901 that supports at least part of the second sub-FPCB 200c (or the first sub-FPCB) on
one side, a second packing structure 902 that supports the at least part of the second
sub-FPCB 200c on an opposite side, a PCB water-infiltration preventing part 903, a
first water-infiltration preventing part 904, and a second water-infiltration preventing
part 905.

The first packing structure 901 and the second packing structure 902 may be paired
and may be disposed to face each other. For example, the first packing structure 901
may include, on the inside thereof, the first rail groove 901a with a predetermined
length in which the PCB water-infiltration preventing part 903 is disposed, and may
include, on the outside thereof, a first water-infiltration preventing groove 901b in
which the first water-infiltration preventing part 904 is disposed to prevent a fluid flow
between the first packing structure 901 and the connecting hole 117. The second
packing structure 902 may have a shape that is symmetric to the shape of the first
packing structure 901. For example, the second packing structure 902 may include, on
the inside thereof, the second rail groove 902a with a predetermined length in which
the PCB water-infiltration preventing part 903 is disposed, and may include, on the
outside thereof, a second water-infiltration preventing groove 902b in which the
second water-infiltration preventing part 905 is disposed to prevent a fluid flow
between the second packing structure 902 and the connecting hole 117.

The PCB water-infiltration preventing part 903 may have a central portion in which
the at least part of the second sub-FPCB 200c is mounted. The PCB water-infiltration
preventing part 903 may support the second sub-FPCB 200c according to the pressing
of the first packing structure 901 and the second packing structure 902 while closing an
upper side surface and a lower side surface that are brought into contact with the
second sub-FPCB 200c. Accordingly, even though the second sub-FPCB 200c is
mounted, the PCB water-infiltration preventing part 903 may close the opening area
formed between the first packing structure 901 and the second packing structure 902,
thereby preventing fluid from being vertically introduced into the second waterproof
packing structure 900.

The first water-infiltration preventing part 904 may be seated between the first water-
infiltration preventing groove 901b of the first packing structure 901 and a groove
formed on the inner wall of the connecting hole 117 and may block an inflow of fluid
from the lower surface to the upper surface of the second waterproof packing structure
900. The second water-infiltration preventing part 905 may be seated between the
second water-infiltration preventing groove 902b of the second packing structure 902
and a groove formed on the inner wall of the connecting hole 117 and may block an
inflow of fluid from the lower surface to the upper surface of the second waterproof

packing structure 900.
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Additionally, one side of the second sub-FPCB 200c may be connected to the second
PCB fixing part 201b. The second PCB fixing part 201b may be fixed to one side of
the second hinge cover 120c. A portion of the display 150 may be disposed on the
second housing 120. The structure described above with reference to FIG. 9 may be
identically applied to a connecting hole formed in the first housing 110.

According to various embodiments, in the case where one housing (e.g., the first
housing 110 or the second housing 120) has a plurality of connecting holes formed
therein, the waterproof structures described above with reference to FIGS. 2 to 9 may
be applied to the connecting holes in combination. For example, the waterproof
structure described with reference to FIG. 2 may be applied to a connecting hole
formed in the first housing 110, and the waterproof structure described with reference
to FIGS. 5 to 8 may be applied to a connecting hole formed in the second housing 120.

Although it has been exemplified that connecting holes are formed in both the first
housing 110 and the second housing 120, the disclosure is not limited thereto. For
example, a connecting hole may be formed in only the first housing 110, or a
connecting hole may be formed in only the second housing 120. In this case, the ar-
rangement of the printed circuit boards may be varied. For example, the first printed
circuit board 171 may be disposed on the upper surface of the first bottom part 110b of
the first housing 110, and the second printed circuit board 172 may be disposed on the
lower surface of the second bottom part 120b of the second housing 120. Further, at
least one connecting hole may be formed in the hinge structure 130. In this case, the
waterproof members or the waterproof packing structures described above with
reference to FIGS. 2 to 9 may be disposed in the at least one connecting hole formed in
the hinge structure 130.

FIG. 10 is a view illustrating an example of an edge structure of an electronic device
according to an embodiment of the disclosure.

FIG. 11 is a view illustrating an example of a bezel arrangement structure of an
electronic device according to an embodiment of the disclosure.

Referring to FIG. 10, state 1001 illustrates a state in which the bezel of the electronic
device 100 is removed, and state 1003 illustrates a section taken along line D-D' in
state 1001. Referring to state 1001 and state 1003, the electronic device 100 may
include the first housing 110 and the second housing 120 and may include the hinge
structure 130 disposed between the first housing 110 and the second housing 120. The
display 150 may be placed on the first housing 110, the second housing 120, and the
hinge structure 130. Here, the first housing 110 may have, at the edge thereof, a bezel
groove 110_1 in which the bezel is fixedly seated. The bezel groove 110_1 may be
formed along the edge of the first housing 110 and the edge of the second housing 120.
A fixing part 110_2 including at least one of bonding or a tape may be disposed in the
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bezel groove 110_1. The fixing part 110_2 may fix the bezel (e.g., the first bezel 160a
or the second bezel 160b of FIG. 2) that is placed in the bezel groove 110_1.

Referring to FIG. 11, state 1101 illustrates the electronic device 100 having the bezel
160a coupled thereto, and state 1003 illustrates an example of a section taken along
line E-E' in state 1101 in which the bezel 160a is coupled to the electronic device 100.
Referring to state 1101 and state 1103, the display 150 may be placed on an upper side
of the electronic device 100, and the bezel 160a may be disposed at the edge of the
electronic device 100. The bezel 160a may be fixed, by a snap-fit connection, to the
first housing 110 or a support layer 155 (e.g., an SUS layer) that is disposed on the first
housing 110 and the display 150. Alternatively, the bezel 160a may be fixed by a
fixing part provided on the support layer 155.

A waterproof tape 156 may be disposed between the display 150 and the bezel 160a.
The waterproof tape 156 may be disposed between the edge of the display 150 and the
edge of the support layer 155 (or the edges of the first housing 110 and the second
housing 120) and may block a fluid flow into the display 150 from the outside. The
waterproof tape 156 may provide a waterproof function by forming a closed curve
while covering the entire edge of the display 150. Additionally or alternatively, the
bezel 160a may be formed to be larger than the shape illustrated and may be firmly
fixed to the first housing 110 or the second housing 120 through a screw. For example,
the screw may be tightened against a side surface of the bezel 160a in a direction
parallel to the display 150 to fix the bezel 160a to the first housing 110 or the second
housing 120. Alternatively, the screw may be tightened against the upper surface of the
bezel 160a in the direction perpendicular to the display 150 to fix the bezel 160a to the
first housing 110 or the second housing 120 (or the support layer 155).

The bezel 160a may be formed of different materials along the periphery of the
display 150. For example, the bezel 160a may include a first partial bezel 160a_1
formed of a nonmetal material and provided in an area where an antenna is disposed to
transmit and receive communication signals in a specific frequency band and a second
partial bezel 160_2 formed of a metal material in relation to reinforcement and
provided in an area where the antenna is not disposed. The first partial bezel 160a_1
and the second partial bezel 160a_2 may be successively connected. In this regard, the
first partial bezel 160a_1 may be formed by injection molding based on the second
partial bezel 160a_2 formed of a metal material. Alternatively, the bezel 160a may be
provided by coupling the first and second partial bezels 160a_1 and 160a_2 of
different materials to positions on the periphery of the electronic device 100.

According to the various embodiments, an electronic device according to an em-
bodiment may include a foldable housing (e.g., 110 and 120 of FIG. 4C) that includes
a hinge structure (e.g., the hinge structure 130 of FIG. 4C), a first housing structure



26

WO 2020/101340 PCT/KR2019/015408

[131]

[132]

(e.g., 110 of FIG. 4C) that is connected to the hinge structure and that includes a first
surface facing a first direction (e.g., the first direction 1000a of FIG. 4C), a second
surface facing a second direction (e.g., the second direction 1000b of FIG. 4C) that is
opposite to the first direction, and a first side member (e.g., 110a of FIG. 4C) that at
least partially surrounds a space formed between the first surface and the second
surface, and a second housing structure (e.g., 120 of FIG. 4C) that is connected to the
hinge structure and that includes a third surface facing a third direction (e.g., the third
direction 1000c of FIG. 4C), a fourth surface facing a fourth direction (e.g., the fourth
direction 1000b of FIG. 4C) that is opposite to the third direction, and a second side
member (e.g., 120a of FIG. 4C) that at least partially surrounds a space formed
between the third surface and the fourth surface, the second housing structure being
folded together with the first housing structure 110 around the hinge structure, wherein
in a folded state, at least part of the first surface is opposite the third surface, and in an
unfolded state, the third direction is the same as the first direction, a display 150
extending from the first surface to the third surface to form at least part of the first
surface and the third surface, a first mid-plate (e.g., the first bottom part 110b of FIG.
4C) disposed between the display and the second surface, the first mid-plate extending
from the first side member in a direction perpendicular to the first direction and
including a first opening (e.g., 75a of FIG. 4C), a second mid-plate (e.g., the second
bottom part 120b of FIG. 4C) disposed between the display and the fourth surface, the
second mid-plate extending from the second side member in a direction perpendicular
to the third direction and including a second opening (e.g., 75b of FIG. 4C), a flexible
printed circuit board (FPCB) (e.g., 70 of FIG. 4C) that extends across the hinge
structure from a first space formed between the first mid-plate and the second surface
to a second space formed between the second mid-plate and the fourth surface, a first
sealing member (e.g., 75 of FIG. 4C) that seals the first opening, and a second sealing
member (e.g., 76 of FIG. 4C) that seals the second opening.

According to various embodiments, the electronic device may further include a first
printed circuit board (e.g., 73 of FIG. 4C) that is located between the first mid-plate
and the second surface, and a second printed circuit board (e.g., 74 of FIG. 4C) that is
located between the second mid-plate and the fourth surface.

According to various embodiments, the flexible printed circuit board may include a
first connector (e.g., 74b_1, 73b_1, and 74c_1 of FIG. 4A) that is located in the first
opening (e.g., 110b_5 of FIG. 4A), a first portion (e.g., 73_1, 74_1, and 53a_1 of FIG.
4A) that extends between the first printed circuit board (e.g., 171 of FIG. 4A) and the
first connector, a second connector (e.g., 74b_2, 73b_2, and 74c_2 of FIG. 4A) that is
located in the second opening (e.g., 120b_5 of FIG. 4A), a second portion (e.g., 73a_2,
74a_2, and 53a_1 of FIG. 4A) that extends between the second printed circuit board
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(e.g., 172 of FIG. 4A) and the second connector, and a third portion 403 that extends
between the first connector and the second connector.

According to various embodiments, the first sealing member may make contact with
the first connector, and the second sealing member may make contact with the second
connector.

According to the various embodiments, an electronic device according to an em-
bodiment may include a first housing 110 that includes a first connecting hole (e.g.,
110b_2 of FIG. 2 or 75a of FIG. 4C) through one surface of the first housing, a second
housing 110, a hinge structure 130 that connects the first housing and the second
housing and supports a hinge motion of the first housing or the second housing, a first
printed circuit board 171 that is disposed in the first housing, a second printed circuit
board 172 that is disposed in the second housing, a first connecting PCB (e.g., at least
one of 71a of FIG. 2 or 74b_1 and 74c_1 of FIG. 4A) that is disposed to cover at least
part of an opening on one side of the first connecting hole and that is electrically
connected to the first printed circuit board, and a flexible PCB 70, at least part of
which is disposed in the hinge structure, wherein one side of the flexible PCB is elec-
trically connected with the first connecting PCB.

According to various embodiments, the first printed circuit board may be disposed to
cover at least part of an opening on an opposite side of the first connecting hole.

According to various embodiments, the electronic device may further include a first
connecting part (e.g., at least one of 71b of FIG. 2 or 73b_1 and 73b_2 of FIG. 4A)
that connects the first connecting PCB and the first printed circuit board, at least part of
the first connecting part being seated in the first connecting hole.

According to various embodiments, the first connecting hole may include at least one
of a protruding structure extending from an inner wall of the first housing by a prede-
termined height, a first waterproof member disposed between the first connecting PCB
and the protruding structure, or a second waterproof member disposed between the
first printed circuit board and the protruding structure.

According to various embodiments, the electronic device may further include a front
bracket disposed on an upper surface of the first connecting PCB, and a coupling
member fastened to the first printed circuit board, with at least part of the coupling
member disposed in the first connecting hole through the front bracket.

According to various embodiments, the electronic device may further include a front
bracket disposed on an upper surface of the first connecting PCB, a rear bracket
disposed on a rear surface of the first printed circuit board, and a coupling member
fastened to the rear bracket through one side of the first printed circuit board, with at
least part of the coupling member disposed in the first connecting hole through the

front bracket.
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According to various embodiments, the second housing may include at least one of a
second connecting hole (e.g., 120b_2 of FIG. 2 or 75b of FIG. 4C) through one surface
of the second housing, or a second connecting PCB disposed to cover at least part of an
opening on one side of the second connecting hole, the second connecting PCB having
one side electrically connected to the second printed circuit board and an opposite side
connected to the flexible PCB.

According to various embodiments, the second printed circuit board may include a
waterproof structure disposed to cover at least part of an opening on an opposite side
of the second connecting hole, and the electronic device may further include a second
connecting part that connects the second connecting PCB and the second printed
circuit board, at least part of the second connecting part being seated in the second
connecting hole.

According to the various embodiments, an electronic device according to an em-
bodiment may include a first housing including a first connecting hole (e.g., a first
connecting hole vertically formed) through one surface of the first housing, a second
housing including a second connecting hole through one surface of the second housing,
a hinge structure that connects the first housing and the second housing and supports a
hinge motion of the first housing or the second housing, a first printed circuit board
disposed in the first housing, a second printed circuit board disposed in the second
housing, a flexible PCB that connects the first printed circuit board and the second
printed circuit board, at least part of the flexible PCB being disposed on one side of the
hinge structure, a first waterproof member that blocks a fluid flow (e.g., a vertical fluid
flow) into the first connecting hole, and a second waterproof member that blocks a
fluid flow into the second connecting hole. The flexible PCB may include a first sub-
FPCB, at least part of which is mounted in the first connecting hole, a second sub-
FPCB, at least part of which is mounted in the second connecting hole, and a central
FPCB that connects the first sub-FPCB and the second sub-FPCB.

According to various embodiments, the electronic device may further include a wa-
terproof packing structure, at least part of which is disposed in the first connecting
hole, the waterproof packing structure including, on one side thereof, an opening area
in which at least part of the first sub-FPCB is placed, wherein the first waterproof
member is disposed in the waterproof packing structure.

According to various embodiments, the waterproof packing structure may include a
support bracket seated in the first connecting hole, an adhesive layer bonded to the
inside of the first connecting hole, a sub-bracket formed on the support bracket and
including an opening area on one side of the sub-bracket, a mounting part disposed to
block one side of the sub-bracket, and the first waterproof member disposed in the

support bracket and the sub-bracket to prevent an inflow of fluid, wherein a portion of
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the first sub-FPCB is disposed in the middle of the first waterproof member.

According to various embodiments, the electronic device may further include a wa-
terproof packing structure, at least part of which is disposed in the second connecting
hole, the waterproof packing structure including, on one side thereof, an opening area
in which at least part of the second sub-FPCB is placed, wherein the second waterproof
member is disposed in the waterproof packing structure. The waterproof packing
structure may include a support bracket seated in the second connecting hole, an
adhesive layer bonded to the inside of the second connecting hole, a sub-bracket
formed on the support bracket and including an opening area on one side of the sub-
bracket, a mounting part disposed to block one side of the sub-bracket, and the second
waterproof member disposed in the support bracket and the sub-bracket to prevent an
inflow of fluid, wherein a portion of the second sub-FPCB is disposed in the middle of
the second waterproof member.

According to various embodiments, the electronic device may further include a first
packing structure that surrounds at least part of one side of the first waterproof
member, and a second packing structure that surrounds at least part of an opposite side
of the first waterproof member and that is disposed to be symmetric to the first packing
structure.

According to various embodiments, the electronic device may further include a first
water-infiltration preventing part disposed between the first packing structure and the
first connecting hole, and a second water-infiltration preventing part disposed between
the second packing structure and the first connecting hole.

According to various embodiments, the electronic device may further include at least
one PCB fixing part that fixes the flexible PCB to one side of the first housing or the
second housing.

FIG. 12 is a view illustrating a flat state of a foldable electronic device including a
waterproof structure according to an embodiment of the disclosure.

FIG. 13 is a view illustrating a folded state of a foldable electronic device including a
waterproof structure according to an embodiment of the disclosure.

Referring to FIGS. 12 and 13, in an embodiment, an electronic device 1200 may
include a foldable housing 1500, a hinge cover 1530 that covers a foldable portion of
the foldable housing 1500, and a flexible or foldable display 1250 (hereinafter, ab-
breviated to the "display 1250") that is disposed in a space formed by the foldable
housing 1500. In this disclosure, a surface on which the display 1250 is disposed is
defined as a first surface or a front surface of the electronic device 1200. A surface
opposite to the front surface is defined as a second surface or a rear surface of the
electronic device 1200. Furthermore, a surface that surrounds the space formed

between the front surface and the rear surface is defined as a third surface or a side



30

WO 2020/101340 PCT/KR2019/015408

[152]

[153]

[154]

[155]

surface of the electronic device 1200.

In an embodiment, the foldable housing 1500 may include a first housing structure
1510, a second housing structure 1520 including a sensor area 1524, a first back cover
1580, and a second back cover 1590. The foldable housing 1500 of the electronic
device 1200 is not limited to the form and the coupling illustrated in FIGS. 12 and 2
and may be implemented by a combination and/or a coupling of other shapes or parts.
For example, in another embodiment, the first housing structure 1510 and the first back
cover 1580 may be integrally formed with each other, and the second housing structure
1520 and the second back cover 1590 may be integrally formed with each other.

In the illustrated embodiment, the first housing structure 1510 and the second
housing structure 1520 may be disposed on opposite sides of a folding axis (axis A)
and may have shapes that are entirely symmetric to each other with respect to the
folding axis A. As will be described below, the angle or distance between the first
housing structure 1510 and the second housing structure 1520 may vary depending on
whether the electronic device 1200 is in a flat state, a folded state, or an intermediate
state. In the illustrated embodiment, unlike the first housing structure 1510, the second
housing structure 1520 may additionally include the sensor area 1524 in which various
sensors are arranged, but may have a mutually symmetrical shape in the other area.

In an embodiment, as illustrated in FIG. 12, the first housing structure 1510 and the
second housing structure 1520 may form a recess in which the display 1250 is
received. In the illustrated embodiment, due to the sensor area 1524, the recess may
have two or more different widths in a direction perpendicular to the folding axis A.

For example, the recess may have (1) a first width w1 between a first portion 1510a
of the first housing structure 1510 that is parallel to the folding axis A and a first
portion 1520a of the second housing structure 1520 that is formed on the periphery of
the sensor area 1524 and (2) a second width w2 formed by a second portion 1510b of
the first housing structure 1510 and a second portion 1520b of the second housing
structure 1520 that does not correspond to the sensor area 1524 and that is parallel to
the folding axis A. In this case, the second width w2 may be greater than the first width
wl. In other words, the first portion 1510a of the first housing structure 1510 and the
first portion 1520a of the second housing structure 1520 that have asymmetrical shapes
may form the first width w1 of the recess, and the second portion 1510b of the first
housing structure 1510 and the second portion 1520b of the second housing structure
1520 that have symmetrical shapes may form the second width w2 of the recess. In an
embodiment, the first portion 1520a and the second portion 1520b of the second
housing structure 1520 may have different distances from the folding axis A. The
width of the recess is not limited to the illustrated example. In various embodiments,

the recess may have a plurality of widths by the form of the sensor area 1524 or by the
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portions of the first housing structure 1510 and the second housing structure 1520 that
have asymmetrical shapes.

In an embodiment, at least part of the first housing structure 1510 and the second
housing structure 1520 may be formed of a metal material or a non-metal material that
has a strength selected to support the display 1250.

In an embodiment, the sensor area 1524 may be formed adjacent to one corner of the
second housing structure 1520 and may have a predetermined area. However, the ar-
rangement, shape, and size of the sensor area 1524 are not limited to the illustrated
example. For example, in another embodiment, the sensor area 1524 may be provided
in another corner of the second housing structure 1520 or in any area between an upper
corner and a lower corner of the second housing structure 1520. In an embodiment,
parts for performing various functions that are embedded in the electronic device 1200
may be exposed on the front surface of the electronic device 1200 though the sensor
area 1524 or through one or more openings formed in the sensor area 1524. 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.

The first back cover 1580 may be disposed on the rear surface of the electronic
device 1200 and may be located on one side of the folding axis A. The first back cover
1580 may have, for example, a substantially rectangular periphery, and the periphery
may be surrounded by the first housing structure 1510. Similarly, the second back
cover 1590 may be disposed on the rear surface of the electronic device 1200 and may
be located on an opposite side of the folding axis A. The second back cover 1590 may
have a periphery surrounded by the second housing structure 1520.

In the illustrated embodiment, the first back cover 1580 and the second back cover
1590 may have substantially symmetrical shapes with respect to the folding axis (the
axis A). However, the first back cover 1580 and the second back cover 1590 do not
necessarily have to have mutually symmetrical shapes. In another embodiment, the
electronic device 1200 may include the first back cover 1580 and the second back
cover 1590 that have various shapes. In another embodiment, the first back cover 1580
may be integrally formed with the first housing structure 1510, and the second back
cover 1590 may be integrally formed with the second housing structure 1520.

In an embodiment, the first back cover 1580, the second back cover 1590, the first
housing structure 1510, and the second housing structure 1520 may form a space in
which various parts (e.g., a printed circuit board or a battery) of the electronic device
1200 are disposed. In an embodiment, one or more parts may be disposed or visually
exposed on the rear surface of the electronic device 1200. For example, at least part of
a sub-display 1290 may be visually exposed through a first rear area 1582 of the first

back cover 1580. In another embodiment, one or more parts or sensors may be visually
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exposed through a second rear area 1592 of the second back cover 1590. In various
embodiments, the sensors may include a proximity sensor and/or a rear camera.

Referring to FIG. 13, the hinge cover 1530 may be disposed between the first
housing structure 1510 and the second housing structure 1520 and may be configured
to hide an internal part (e.g., a hinge structure). In an embodiment, the hinge cover
1530 may be hidden by a portion of the first housing structure 1510 and a portion of
the second housing structure 1520, or may be exposed to the outside, depending on the
state (a flat state or a folded state) of the electronic device 1200.

For example, when the electronic device 1200 is in a flat state as illustrated in FIG.
12, the hinge cover 1530 may not be exposed by being hidden by the first housing
structure 1510 and the second housing structure 1520. In another example, when the
electronic device 1200 is in a folded state (e.g., a fully folded state) as illustrated in
FIG. 13, the hinge cover 1530 may be exposed between the first housing structure
1510 and the second housing structure 1520 to the outside. In another example, when
the electronic device 1200 is in an intermediate state in which the first housing
structure 1510 and the second housing structure 1520 are folded with a certain angle,
the hinge cover 1530 may be partially exposed between the first housing structure
1510 and the second housing structure 1520 to the outside. However, in this case, the
exposed area may be smaller than that when the electronic device 1200 is in the fully
folded state. In an embodiment, the hinge cover 1530 may include a curved surface.

The display 1250 may be disposed in the space formed by the foldable housing 1500.
For example, the display 1250 may be seated in the recess formed by the foldable
housing 1500 and may form almost the entire front surface of the electronic device
1200.

Accordingly, the front surface of the electronic device 1200 may include the display
1250, and a partial area of the first housing structure 1510 and a partial area of the
second housing structure 1520 that are adjacent to the display 1250. Further, the rear
surface of the electronic device 1200 may include the first back cover 1580, a partial
area of the first housing structure 1510 that is adjacent to the first back cover 1580, the
second back cover 1590, and a partial area of the second housing structure 1520 that is
adjacent to the second back cover 1590.

The display 1250 may refer to a display, at least a partial area of which is able to be
transformed into a flat surface or a curved surface. In an embodiment, the display 1250
may include a folding area 1203, a first area 1201 disposed on one side of the folding
area 1203 (on the left side of the folding area 1203 illustrated in FIG. 12), and a second
area 1202 disposed on an opposite side of the folding area 1203 (on the right side of
the folding area 1203 illustrated in FIG. 12).

The areas of the display 1250 illustrated in FIG. 12 are illustrative, and the display
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1250 may be divided into a plurality of (e.g., four or more, or two) areas depending on
the structure or function of the display 1250. For example, in the embodiment il-
lustrated in FIG. 12, the areas of the display 1250 may be divided from each other by
the folding area 1203 extending parallel to the y axis or by the folding axis (the axis
A). However, in another embodiment, the display 1250 may be divided into areas with
respect to another folding area (e.g., a folding area parallel to the x axis) or another
folding axis (e.g., a folding axis parallel to the x axis).

The first area 1201 and the second area 1202 may entirely have symmetrical shapes
with respect to the folding area 1203. Unlike the first area 1201, the second area 1202
may include a notch that is cut according to the presence of the sensor area 1524.
However, in the other area, the second area 1201 may have a shape symmetric to that
of the first area 101. In other words, the first area 1201 and the second area 1202 may
each include a portion having a symmetrical shape and a portion having an asym-
metrical shape.

Hereinafter, operations of the first housing structure 1510 and the second housing
structure 1520 and the areas of the display 1250 according to states (e.g., a flat state
and a folded state) of the electronic device 1200 will be described.

In an embodiment, when the electronic device 1200 is in a flat state (e.g., FIG. 12),
the first housing structure 1510 and the second housing structure 1520 may be
arranged to face the same direction while forming an angle of 180 degrees. The surface
of the first area 1201 of the display 1250 and the surface of the second area 1202
thereof may face the same direction (e.g., the forward direction of the electronic
device) while forming an angle of 180 degrees. The folding area 1203 may form the
same plane together with the first area 1201 and the second area 1202.

In an embodiment, when the electronic device 1200 is in a folded state (e.g., FIG.
13), the first housing structure 1510 and the second housing structure 1520 may face
each other. The surface of the first area 1201 of the display 1250 and the surface of the
second area 1202 thereof may face each other while forming a narrow angle (e.g., an
angle between 0 degrees and 10 degrees). At least part of the folding area 1203 may
form a curved surface having a predetermined curvature.

In an embodiment, when the electronic device 1200 is in an intermediate state (e.g.,
FIG. 13), the first housing structure 1510 and the second housing structure 1520 may
be arranged with a certain angle therebetween. The surface of the first area 1201 of the
display 1250 and the surface of the second area 1202 thereof may form an angle that is
greater than that in the folded state and is smaller than that in the flat state. At least part
of the folding area 1203 may form a curved surface having a predetermined curvature,
and the curvature may be smaller than that in the folded state.

FIG. 14 is an exploded perspective view illustrating a foldable electronic device
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including a waterproof structure according to an embodiment of the disclosure.

Referring to FIG. 14, in an embodiment, the electronic device 1200 may include a
display unit 20, a bracket assembly 30, a PCB 1600, the first housing structure 1510,
the second housing structure 1520, the first back cover 1580, and the second back
cover 1590. In this disclosure, the display unit 20 may be referred to as a display
module or a display assembly.

The display unit 20 may include the display 1250 and at least one plate or layer 1240
on which the display 1250 is seated. In an embodiment, the plate 1240 may be
disposed between the display 1250 and the bracket assembly 30. The display 1250 may
be disposed on at least part of one surface (e.g., the upper surface with respect to FIG.
14) of the plate 1240. The plate 1240 may be formed in a shape corresponding to the
display 1250. For example, a partial area of the plate 1240 may be formed in a shape
corresponding to a notch 1204 of the display 1250.

The bracket assembly 30 may include a first bracket 1410, a second bracket 1420, a
hinge structure disposed between the first bracket 1410 and the second bracket 1420,
the hinge cover 1530 that covers the hinge structure when viewed from the outside,
and a wiring member 1430 (e.g., a flexible printed circuit board (FPCB)) across the
first bracket 1410 and the second bracket 1420.

In an embodiment, the bracket assembly 30 may be disposed between the plate 1240
and the PCB 1600. For example, the first bracket 1410 may be disposed between the
first area 1201 of the display 1250 and a first PCB 1610. The second bracket 1420 may
be disposed between the second area 1202 of the display 1250 and a second PCB 1620.

In an embodiment, the wiring member 1430 and at least part of the hinge structure
may be disposed inside the bracket assembly 30. The wiring member 1430 may be
arranged in a direction (e.g., the x-axis direction) across the first bracket 1410 and the
second bracket 1420. The wiring member 1430 may be arranged 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 A of FIG. 12) of the folding area 1203 of the electronic device 1200.

As mentioned above, the PCB 1600 may include the first PCB 1610 disposed toward
the first bracket 1410 and the second PCB 1620 disposed toward the second bracket
1420. The first PCB 1610 and the second PCB 1620 may be disposed in the space
formed by the bracket assembly 30, the first housing structure 1510, the second
housing structure 1520, the first back cover 1580, and the second back cover 1590.
Parts for implementing various functions of the electronic device 1200 may be
mounted on the first PCB 1610 and the second PCB 1620.

The first housing structure 1510 and the second housing structure 1520 may be
assembled together to be coupled to opposite sides of the bracket assembly 30 having
the display unit 20 coupled thereto. As will be described below, the first housing
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structure 1510 and the second housing structure 1520 may be coupled with the bracket
assembly 30 by sliding along the opposite sides of the bracket assembly 30.

In an embodiment, the first housing structure 1510 may include a first rotation
support surface 1512, and the second housing structure 1520 may include a second
rotation support surface 1522 corresponding to the first rotation support surface 1512.
The first rotation support surface 1512 and the second rotation support surface 1522
may include curved surfaces that correspond to curved surfaces included in the hinge
cover 1530.

In an embodiment, when the electronic device 1200 is in a flat state (e.g., the
electronic device 1200 of FIG. 12), the first rotation support surface 1512 and the
second rotation support surface 1522 may cover the hinge cover 1530, and thus the
hinge cover 1530 may not be exposed, or may be minimally exposed, on the rear
surface of the electronic device 1200. Meanwhile, when the electronic device 1200 is
in a folded state (e.g., the electronic device 1200 of FIG. 13), the first rotation support
surface 1512 and the second rotation support surface 1522 may rotate along the curved
surfaces included in the hinge cover 1530, and thus the hinge cover 1530 may be
maximally exposed on the rear surface of the electronic device 1200.

While the disclosure has been shown and described with reference to various em-
bodiments thereof, it will be understood by those skilled in the art that various changes
in form and details may be made therein without departing from the spirit and scope of

the disclosure as defined by the appended claims and their equivalents.
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Claims

An electronic device including a waterproof structure, the electronic
device comprising:

a first housing including a first connecting hole through one surface of
the first housing;

a second housing;

a hinge structure to connect the first housing and the second housing
and support a hinge motion of the first housing or the second housing;
a first printed circuit board disposed in the first housing;

a second printed circuit board disposed in the second housing;

a first connecting printed circuit board (PCB) disposed to cover at least
part of an opening on one side of the first connecting hole and elec-
trically connected to the first printed circuit board; and

a flexible PCB, at least part of which is disposed in the hinge structure,
wherein one side of the flexible PCB is electrically connected with the
first connecting PCB.

The electronic device of claim 1, wherein the first printed circuit board
is disposed to cover at least part of an opening on an opposite side of
the first connecting hole.

The electronic device of claim 2, further comprising:

a first connecting part to connect the first connecting PCB and the first
printed circuit board, at least part of the first connecting part being
seated in the first connecting hole.

The electronic device of claim 1, wherein the first connecting hole
includes at least one of:

a protruding structure extending from an inner wall of the first housing
by a predetermined height;

a first waterproof member disposed between the first connecting PCB
and the protruding structure; or

a second waterproof member disposed between the first printed circuit
board and the protruding structure.

The electronic device of claim 1, further comprising:

a front bracket disposed on an upper surface of the first connecting
PCB; and

a coupling member fastened to the first printed circuit board, with at
least part of the coupling member disposed in the first connecting hole
through the front bracket.
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The electronic device of claim 1, further comprising:

a front bracket disposed on an upper surface of the first connecting
PCB;

a rear bracket disposed on a rear surface of the first printed circuit
board; and

a coupling member fastened to the rear bracket through one side of the
first printed circuit board, with at least part of the coupling member
disposed in the first connecting hole through the front bracket.

The electronic device of claim 1, wherein the second housing includes
at least one of:

a second connecting hole through one surface of the second housing; or
a second connecting PCB disposed to cover at least part of an opening
on one side of the second connecting hole, the second connecting PCB
having one side electrically connected to the second printed circuit
board and an opposite side connected to the flexible PCB.

The electronic device of claim 7,

wherein the second printed circuit board includes a waterproof structure
disposed to cover at least part of an opening on an opposite side of the
second connecting hole, and

wherein the electronic device further comprises a second connecting
part to connect the second connecting PCB and the second printed
circuit board, at least part of the second connecting part being seated in
the second connecting hole.

An electronic device including a waterproof structure, the electronic
device comprising:

a first housing including a first connecting hole through one surface of
the first housing;

a second housing including a second connecting hole through one
surface of the second housing;

a hinge structure to connect the first housing and the second housing
and support a hinge motion of the first housing or the second housing;
a first printed circuit board disposed in the first housing;

a second printed circuit board disposed in the second housing;

a flexible printed circuit board (PCB) to connect the first printed circuit
board and the second printed circuit board, at least part of the flexible
PCB being disposed on one side of the hinge structure;

a first waterproof member to block a fluid flow into the first connecting

hole; and
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a second waterproof member to block a fluid flow into the second
connecting hole,

wherein the flexible PCB includes:

a first sub-FPCB, at least part of which is mounted in the first
connecting hole;

a second sub-FPCB, at least part of which is mounted in the second
connecting hole; and

a central FPCB to connect the first sub-FPCB and the second sub-
FPCB.

The electronic device of claim 9, further comprising:

a waterproof packing structure, at least part of which is disposed in the
first connecting hole, the waterproof packing structure including, on
one side thereof, an opening area in which at least part of the first sub-
FPCB is placed, wherein the first waterproof member is disposed in the
waterproof packing structure.

The electronic device of claim 10, wherein the waterproof packing
structure includes:

a support bracket seated in the first connecting hole;

an adhesive layer bonded to the inside of the first connecting hole;

a sub-bracket formed on the support bracket and including an opening
area on one side of the sub-bracket;

a mounting part disposed to block one side of the sub-bracket; and

the first waterproof member disposed in the support bracket and the
sub-bracket to prevent an inflow of fluid, wherein a portion of the first
sub-FPCB is disposed in the middle of the first waterproof member.
The electronic device of claim 9, further comprising:

a waterproof packing structure, at least part of which is disposed in the
second connecting hole, the waterproof packing structure including, on
one side thereof, an opening area in which at least part of the second
sub-FPCB is placed, wherein the second waterproof member is
disposed in the waterproof packing structure.

The electronic device of claim 12, wherein the waterproof packing
structure includes:

a support bracket seated in the second connecting hole;

an adhesive layer bonded to the inside of the second connecting hole;
a sub-bracket formed on the support bracket and including an opening
area on one side of the sub-bracket;

a mounting part disposed to block one side of the sub-bracket; and
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the second waterproof member disposed in the support bracket and the
sub-bracket to prevent an inflow of fluid, wherein a portion of the
second sub-FPCB is disposed in the middle of the second waterproof
member.

The electronic device of claim 9, further comprising:

a first packing structure to surround at least part of one side of the first
waterproof member; and

a second packing structure to surround at least part of an opposite side
of the first waterproof member and disposed to be symmetric to the
first packing structure.

The electronic device of claim 14, further comprising one of:

a first water-infiltration preventing part disposed between the first
packing structure and the first connecting hole;

a second water-infiltration preventing part disposed between the second
packing structure and the first connecting hole; or

at least one PCB fixing part to fix the flexible PCB to one side of the

first housing or the second housing.



WO 2020/101340

[Fig. 1]

1715

?

T

N

| h—150

N

PCT/KR2019/015408



2/15

PCT/KR2019/015408

WO 2020/101340

N%oﬁ 8:%
B ¢kl 1=qoz1 azL gLl 17qoLL
i R AR [ar o Py
F ~\ ’ \ | / | \ | ! ’ ~\ /WM_L
\ [/ N \
— /# i m; JT\ _ _
0ci ! —t B0 D LU \ 0L
B0l || ﬁ\ \; N i _\ /7 ﬁ:/ J A\ | TP0H
QON@_ 9071 IS mNZNL Jomr ?E e/ :%Om: aoL 1 SNM:
1S 0% _vl Gl
) \ 279021 A
o0
[ae



3/15

WO 2020/101340 PCT/KR2019/015408

[Fig. 3]
100
110b_2 /
81 83
41 71b 71a
f \ : \‘// r)| b
f | |\’_ \{J\ 50
mb%
, [
T
Toh g 0



4/15

PCT/KR2019/015408

WO 2020/101340

[Fig. 4a]

I
o LN

\ 90¢t g7aoz1
0c!

ﬂ 4
cvs \ ¢ agl
7

\

00}

_I
L QgL

[

| o/

G qOLL



WO 2020/101340

5/15

PCT/KR2019/015408
[Fig. 4b]
1/20
74¢

530 120b_5

/ I / P 120 172
/ /) | | / \ /
'—|::]‘ ) ! ]
\/ : — ¢ \/ (

) ! V) \

120c 54 e 54 790




6/15

PCT/KR2019/015408

WO 2020/101340

4000t

- Ll 2L
v <
| 20001
0Ck~ , 0L = >
eoz -l i eort
.

[Fig. 4c]

€000}



7/15

PCT/KR2019/015408

WO 2020/101340

[Fig. 5]

azLh <0G

2011
€Ll 900z BlL.L

d

/ M Q%h_

e
q10¢ 00¢ elog GLL

qLLL

LLL

/
7 m)[l
A z
-ll\\\\W||| _f
\ e, N )
omr omr omr




8/15

WO 2020/101340 PCT/KR2019/015408

[Fig. 6]

(0]
o
(e

60\j /

620
610 620

602—> s

6301 || 1603

620~

640 6301

650

s10-{ || LLL s
\"%

620



9/15

WO 2020/101340 PCT/KR2019/015408

[Fig. 7]

110c

130




10/15

WO 2020/101340 PCT/KR2019/015408

[Fig. 9]
900
200¢ 117
| |
| |
| 902b |
904 e 503
| “TN120¢
905
|
e A l
\
9010 L//fg 902a
|
| 9071a |
N\ 201D

901 902 S



WO 2020/101340

[Fig. 10]

130
110 45 120

o0 _oin)

PCT/KR2019/015408
110_2
110_1 150
\ [




12/15
WO 2020/101340 PCT/KR2019/015408
[Fig. 11]

160a_1 150

160a_2\\\_

<1103>

== =— 2/
<1101>




PCT/KR2019/015408

13/15

WO 2020/101340

[Fig. 12]

06l

¢8G1

/

LA

L/

q0cS 1

OLG1
~

r—d01G1

4

¢0cl—

\GEEENCEO N
pzs) e0zSL £02l

[
\

0651
0841

0cGl
0LGl

T €0ct
Nomwuvommw
LOCL

0051

/

—01G1

L/



14/15

PCT/KR2019/015408

WO 2020/101340

0eat
N\

[Fig. 13]

abSl QcSl

0c¢GlL \|/,.D — |
) | 0eG 1
0161 —&
B 0851
T \\ ~' N 7
—
06211
V\ /x 2851 NS | P S
026Gt 0161 E\ﬁ oSt
0261
/J,A 8888 |
| | 0£G 1
—

0eat



15/15

WO 2020/101340 PCT/KR2019/015408

[Fig. 14]
1204
1900 1201 1203 0
— / 1202
1250 y
20~ L
X

1240

15&)

1520

1522

e

|

| L /1620

| L7 | 1600

| L7 |

| |

| / / |

.~ i

1582 & % 1592

1580



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2019/015408

A. CLASSIFICATION OF SUBJECT MATTER
GOGF 1/16(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GOG6F 1/16; F16F 7/00; F16J 15/02; GO2F 1/1333; HO1L 27/12; HOIR 13/52; HO4B 1/38; H04M 1/02; HO5K 1/02; HO5SK 5/06

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: waterproof, seal, electronic device, flexible PCB, foldable, through hole

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y KR 10-2016-0024151 A (LG ELECTRONICS INC.) 04 March 2016 1-15
paragraphs [0030]-[0031], [0059]; and figure 3

Y KR 10-2012-0115018 A (LG ELECTRONICS INC.) 17 October 2012 1-15
paragraphs [0087]-[0088], [0093], [0101], [0104]-[0106], [0117]-[0118],
[0136]; and figures 4-7, 9

Y US 2017-0148826 A1 (SAMSUNG DISPLAY CO., LTD.) 25 May 2017 3,7-8
paragraphs [0077], [0106]-[0107], [0110]; and figures 5, 9

Y US 2016-0026030 A1 (LG DISPLAY CO., LTD.) 28 January 2016 4-6
paragraphs [0083], [0085], [0093]; and figures 4, 6A

Y KR 10-2015-0082041 A (SAMSUNG ELECTRONICS CO., LTD.) 15 July 2015 10-13
paragraphs [0066], [0069]; and figures 5-7

A US 2013-0020747 A1 (KEIICHIROU KUMAGAI) 24 January 2013 1-15
paragraphs [0033]-[0046]; and figures 7-9

. . . . N7 .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"D" document cited by the applicant in the international application "X" document of particular relevance; the claimed invention cannot be
"E" eatlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive
filing date step when the document is taken alone
"L"  document which may throw doubts on priority claim(s) or which is "Y" document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents,such combination
"O" document referring to an oral disclosure, use, exhibition or other means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
17 March 2020 (17.03.2020) 17 March 2020 (17.03.2020)
Name and mailing address of the [SA/KR Authorized officer

International Application Division

Korean Intellectual Property Office BYUN, Sung Cheal
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsnnile No. +82-42-481-8578 Telephone No. +82-42-481-8262
Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2019/015408

Patent document Publication Patent family Publication

cited in search report date member(s) date

KR 10-2016-0024151 A 04/03/2016 KR 10-1663517 Bl 07/10/2016

KR 10-2012-0115018 A 17/10/2012 None

US 2017-0148826 Al 25/05/2017 KR 10-2017-0060215 A 01/06/2017
US 10074673 B2 11/09/2018

US 2016-0026030 Al 28/01/2016 CN 105301819 A 03/02/2016
CN 105301819 B 06/08/2019
US 9690128 B2 27/06/2017

KR 10-2015-0082041 A 15/07/2015 None

US 2013-0020747 Al 24/01/2013 CN 102893586 A 23/01/2013
CN 102893586 B 09/09/2015
EP 2571231 Al 20/03/2013
EP 2571231 A4 25/06/2014
EP 2571231 B1 16/08/2017
JP 5704167 B2 22/04/2015
US 8939284 B2 27/01/2015
WO 2011-142098 Al 22/07/2013
WO 2011-142098 Al 17/11/2011

Form PCT/ISA/210 (patent family annex) (July 2019)




