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SPECIFICATION

Title of the Invention: FOLDABLE ELECTRONIC DEVICE COMPRISING ANTENNA

[Technical Field]
[1] Various embodiments of the disclosure relate to a foldable electronic device including an
antenna.

[Background Art]
[2] As mobile communication services have expanded to include multimedia services, users
have been able to access multimedia services through their electronic devices in addition to voice
calls and short messages. To make it easier for users to use multimedia services, electronic
devices are increasingly equipped with large display panels. In addition, foldable electronic
devices with flexible display panels have been developed in recent years.
[3] To meet the growing demand for wireless data traffic after the commercialization of 4™
generation (4G) communication systems, efforts are being made to develop 5G (next generation)
communication systems. Next-generation mobile communication services (e.g., 5G
communication) may provide users with faster wireless communication networks. To achieve
high data rates, such 5G communication systems may utilize high frequencies at or above tens of
GHz (or "millimeter wave (mmWave) communication™).

[ Detailed Description of the Invention]

[Technical Problem]
[4] A foldable electronic device may include two housings in which electronic components
may be disposed, and the two housings may be connected by a hinge module. In order to use the
foldable electronic device to manage a wide range of frequency bands from baseband to
millimeter wave communications, the foldable electronic device may include an intermediate
frequency IC (IFIC) for controlling a signal in a band below/above 10GHz and a radio frequency

IC (RFIC) for controlling a signal in a high frequency mmWave band, such as 28GHz, 39GHz,



10

15

20

25

or 60GHz. In a certain embodiment, because as the length of a wiring to an antenna is greater, a
high-frequency signal in the mmWave band has a higher signal loss rate, the RFIC may be
formed together with an antenna as an antenna module. A low-loss FPCB (flexible printed circuit
board), FPCB-type RF cable (FRC) may be applied as a wiring connecting the IFIC to the
antenna module. However, the FRC as the wiring connecting the IFIC to the antenna module
may be damaged by repeated unfolding and folding operations of the foldable electronic device.
[5] On the other hand, when the foldable electronic device is folded and mounted on the
ground, or when a user grabs the foldable electronic device to watch a video, turn on a speaker,
or play a game, the coverage of an antenna supporting the millimeter wave band may be limited,
resulting in unsmooth communication between the foldable electronic device and an external
electronic device (e.g., a base station or an external electronic device).
[6] Various embodiments of the disclosure may provide a foldable electronic device
according to various embodiments to cope with a structural limitation of the foldable electronic
device and reduced coverage of mmWave communications that may occur in a specific use
situation of the foldable electronic device.

[Technical Solution]
[7] According to various embodiments of the disclosure, a foldable electronic device
includes: a first housing in which a first component is disposed; a second housing in which a
second component disposed; a hinge module rotatably connecting the first housing and the
second housing to each other; a flexible display disposed to extend from one surface of the first
housing across an area in which the hinge module is disposed to one surface of the second
housing; and a coupler configured to transmit a signal between the first component and the
second component. The coupler includes: a first coupler electrically connected to the first
component; and a second coupler electrically connected to the second component and disposed

at a position corresponding to the first coupler and configured to transmit or receive a signal to or
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from the first coupler by coupling to the first coupler in a first state of the electronic device,.
[8] According to various embodiments of the disclosure, a foldable electronic device
includes: a first housing in which a first component is disposed; a second housing in which a
second component is disposed; a hinge module rotatably connecting the first housing and the
second housing to each other and having a third component disposed therein; a flexible display
disposed to extend from one surface of the first housing across an area in which the hinge
module is disposed to one surface of the second housing; and a coupler. The coupler includes: a
first coupler electrically connected to the first component; a second coupler electrically
connected to the second component, and in an unfolded state of the electronic device, disposed at
a position corresponding to the first coupler and configured to transmit or receive a signal to or
from the first coupler by coupling to the first coupler; a third coupler electrically connected to the
first component; and a fourth coupler disposed at a position corresponding to the third coupler
and configured to transmit or receive a signal to or from the third coupler by coupling to the third
coupler in a folded state or when the first housing and the second housing have a specified
angular range therebetween.
[9] According to various embodiments of the disclosure, a foldable electronic device
includes: a first housing in which a first component is disposed; a second housing in which a
second component disposed; a hinge module rotatably connecting the first housing and the
second housing to each other; a flexible display disposed to extend from one surface of the first
housing across an area in which the hinge module is disposed to one surface of the second
housing; a waveguide formed to penetrate from one side to the other side of the hinge module;
and at least one antenna feeding through one side of the waveguide.

[ Advantageous Effects]
[10] An electronic device according to various embodiments of the disclosure may secure

coverage of millimeter wave (mmWave) communication in an unfolded state, a folded state, or a
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folded state within a specified angle (e.g., less than 90 degrees) by a coupler or waveguide
antenna structure implemented in a hinge module of a foldable electronic device.
[11] An electronic device according to various embodiments of the disclosure may secure
coverage of mmWave communication in a folded state within a specified angle (e.g., less than 90
degrees) through an active repeater and a coupler applied to a foldable electronic device.
[12] The effects achievable from the disclosure are not limited to those mentioned above, and
other unmentioned effects will be apparent to those skilled in the art from the following
description.

[ Brief Description of Drawings]
[13] FIG. 1 is a diagram illustrating an unfolded state of an electronic device according to
various embodiments of the disclosure.
[14] FIG. 2 is a diagram illustrating a folded state of the electronic device of FIG. 1 according
to various embodiments of the disclosure.
[15] FIG. 3 is an exploded perspective view illustrating an electronic device according to
various embodiments of the disclosure.
[16] FIG. 4 is a block diagram illustrating a foldable electronic device according to an
embodiment of the disclosure.
[17] FIG. 5 is a cross-sectional view illustrating a foldable electronic device according to an
embodiment of the disclosure.
[18] FIG. 6 is a cross-sectional view illustrating a first coupler and a second coupler in a
foldable electronic device according to an embodiment of the disclosure.
[19] FIG. 7 is a front view illustrating a first coupler and a second coupler in a foldable
electronic device according to embodiments of the disclosure.
[20] FIG. 8 is a cross-sectional view illustrating a third coupler and a fourth coupler in a

foldable electronic device according to embodiments of the disclosure.
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[21] FIG. 9 is a cross-sectional view illustrating a foldable electronic device including a
plurality of fourth couplers according to embodiments of the disclosure.

[22] FIG. 10 is a block diagram illustrating a foldable electronic device according to another
embodiment of the disclosure.

[23] FIG. 11 is a perspective view illustrating a waveguide in a foldable electronic device
according to another embodiment of the disclosure.

[24] FIG. 12 is a perspective view illustrating a waveguide and a feeder in a foldable
electronic device according to another embodiment of the disclosure.

[25] FIG. 13 is a block diagram illustrating a foldable electronic device according to another
embodiment of the disclosure.

[26] FIG. 14 is a diagram illustrating couplers in a foldable electronic device according to
another embodiment of the disclosure.

[27] FIG. 15 is a conceptual diagram illustrating a method of adjusting an antenna gain in a
foldable electronic device according to another embodiment of the disclosure.

[28] FIG. 16 is a conceptual diagram illustrating a method of adjusting a beam forming
direction in a foldable electronic device according to another embodiment of the disclosure.

[29] FIG. 17A is a flowchart illustrating a method of operating a foldable electronic device
according to an embodiment of the disclosure.

[30] FIG. 17B is a flowchart illustrating a method of operating a foldable electronic device
according to an embodiment of the disclosure.

[31] FIG. 18 is a flowchart illustrating a method of operating a foldable electronic device
using a waveguide according to an embodiment of the disclosure.

[32] FIG. 19 is a flowchart illustrating a method of operating a foldable electronic device
using a repeater antenna according to another embodiment of the disclosure.

[33] FIG. 20 is a flowchart illustrating a method of operating a foldable electronic device
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using a repeater antenna according to another embodiment of the disclosure.

[Mode for Carrying out the Invention]
[34] FIG. 1 is adiagram illustrating an unfolded state of an electronic device 100 according to
various embodiments of the disclosure. FIG. 2 is a diagram illustrating a folded state of the
electronic device 100 according to various embodiments of the disclosure.
[35] Inthe following detailed description, a configuration in which a pair of housing structures
(or referred to as 'housings’) are rotatably coupled with each other by a hinge structure (or
referred to as a ‘hinge module’) is taken as an example. However, it should be noted that this
embodiment does not limit an electronic device according to various embodiments of the
disclosure. For example, the electronic device according to various embodiments of the
disclosure may include three or more housing structures, and “a pair of housing structures” in the
embodiments disclosed below may mean “two housing structures rotatably coupled with each
other among three or more housing structures”.
[36] Referring to FIG. 1, the electronic device 100 may include a pair of housing structures
110 and 120 that are rotatably coupled by a hinge structure (e.g., a hinge structure 164 of FIG. 3)
to be folded with respect to each other, a hinge cover 165 that covers foldable portions of the pair
of housing structures 110 and 120, and a display 130 (e.g., a flexible display or a foldable display)
disposed in a space formed by the pair of housing structures 110 and 120. In an embodiment, the
electronic device 100 may include a foldable housing in which the pair of housing structures 110
and 120 are coupled to be rotatable from a position at which the pair of housing structures 110
and 120 face each other to a position at which the pair of housing structures 110 and 120 are
unfolded in parallel with each other. Herein, a surface on which the display 130 is disposed may
be defined as a front surface of the electronic device 100, and a surface opposite to the front
surface may be defined as a rear surface of the electronic device 100. A surface surrounding a

space between the front and rear surfaces may be defined as a side surface of the electronic
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device 100.

[37] In an embodiment, the pair of housing structures 110 and 120 may include a first housing
structure 110 including a sensor area 131d, a second housing structure 120, a first rear cover 140,
and a second rear cover 150. The pair of housing structures 110 and 120 of the electronic device
100 may be configured in a different shape or by a combination and/or engagement of other
components, not limited to the shape and engagement illustrated in FIGS. 1 and 2. For example,
in another embodiment, the first housing structure 110 and the first rear cover 140 may be
integrally formed, and the second housing structure 120 and the second rear cover 150 may be
integrally formed. In another embodiment, the first housing structure 110 may include the first
rear cover 140, and the second housing structure 120 may include the second rear cover 150.

[38] According to an embodiment, the first housing structure 110 and the second housing
structure 120 may be disposed, for example, on both sides of a folding axis A, and may be
symmetrical in shape as a whole with respect to the folding axis A. A direction in which the
folding axis A extends may be defined as a longitudinal direction (e.g., a Y-axis direction in FIG.
3) of the electronic device 200. In a certain embodiment, the first housing structure 110 and the
second housing structure 120 may rotate around different folding axes with respect to the hinge
structure 164 or the hinge cover 165. For example, each of the first housing structure 110 and the
second housing structure 120 may be rotatably coupled with the hinge structure 164 or the hinge
cover 165. As the first housing structure 110 and the second housing structure 120 rotate around
the folding axis A or different folding axes, the first housing structure 110 and the second
housing structure 120 may rotate between a folded position and a position at which they are
inclined with respect to each other or a position at which they are unfolded in parallel with each
other.

[39] Herein, the expression "located side by side" or "extended side by side" may mean a state

in which two structures (e.g., the housing structures 110 and 120) are at least partially located
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next to each other or a state in which parts of the two structures, located next to each other are
arranged in parallel. In a certain embodiment, "arranged side by side™ may mean that the two
structures are disposed next to each other, facing parallel directions or the same direction.
Although expressions such as "side by side” and "parallel” may be used in the following detailed
description, they will be easily understood according to the shapes or arrangement relationship of
the structures with reference to the accompanying drawings.

[40] According to an embodiment, the angle or distance between the first housing structure
110 and the second housing structure 120 may vary depending on whether the electronic device
100 is in an unfolded state (extended state or flat state) (or opened state), a folded state (or closed
state), or an intermediate state. In describing various embodiments of the disclosure, when it is
said that the electronic device 100 is placed in the “unfolded state”, this may mean a “fully
unfolded state” in which the first housing structure 110 and the second housing structure 120 of
the electronic device 100 form an angle of 180 degrees. When it is said that the electronic device
100 is placed in the “folded state”, this may mean that the first housing structure 110 and the
second housing structure 120 of the electronic device form an angle of O degrees or an angle less
than 10 degrees. When the electronic device 100 is placed in the “intermediate state”, this may
mean that the first housing structure 110 and the second housing structure 120 form an angle
between the angle formed in the “unfolded state” and the angle formed in the "closed state".

[41] According to an embodiment, while the first housing structure 110 further includes the
sensor area 131d having various sensors arranged therein, unlike the second housing structure
120, the first housing structure 110 and the second housing structure 120 may be symmetrical
with each other in shape in the remaining area except for the sensor area 131d. In another
embodiment, the sensor area 131d may be additionally disposed in or replaced by at least a
partial area of the second housing structure 120. In another embodiment, the sensor area 131d

may be omitted, and at least a part of the display may be located in at least a part of the sensor
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area 131d.

[42] In an embodiment, in the unfolded state of the electronic device 100, the first housing
structure 110 may be connected to the hinge structure (e.g., the hinge structure 164 of FIG. 3),
and include a first surface 111 facing the front surface of the electronic device 100, a second
surface 112 facing in the opposite direction to the first surface 111, and a first side member 113
at least partially surrounding a space between the first surface 111 and the second surface 112. In
an embodiment, the first side member 113 may include a first side surface 113a disposed in
parallel with the folding axis A, a second side surface 113b extending from one end of the first
side surface 113a in a direction perpendicular to the folding axis A, and a third side surface 113c
extending from the other end of the first side surface 113a in the direction perpendicular to the
folding axis A. In the description of various embodiments of the disclosure, an expression such
as "parallel™ or "perpendicular” is used to describe the arrangement relationship of the above-
described side surfaces. However, the expression encompasses the meaning of "partially parallel”
or "partially perpendicular" according to an embodiment. In a certain embodiment, the
expression “parallel” or “perpendicular” may mean an inclined arrangement relationship within
an angle range of 10 degrees.

[43] In an embodiment, the second housing structure 120 may be connected to the hinge
structure (e.g., the hinge structure 164 of FIG. 3) and include a third surface 121 facing the front
surface of the electronic device 100, a fourth surface 122 facing in the opposite direction to the
third surface 121, and a second side member 123 at least partially surrounding a space between
the third surface 121 and the fourth surface 122, in the unfolded state of the electronic device 101.
In an embodiment, the second side member 123 may include a fourth side surface 123a disposed
in parallel to the folding axis A, a fifth side surface 123b extending from one end of the fourth
side surface 123a in the direction perpendicular to the folding axis A, and a sixth side surface

123c extending from the other end of the fourth side surface 123a in the direction perpendicular
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to the folding axis A. In an embodiment, the third surface 121 may be disposed to face the first
surface 111 in the folded state. In a certain embodiment, although there is some difference in
specific shapes, the second side member 123 may be formed into substantially the same shape as
the first side member 113 or may be formed of substantially the same material as the first side
member 113.

[44] In an embodiment, the electronic device 100 may include a recess 101 formed to
accommaodate the display 130 therein through structural shape coupling between the first housing
structure 110 and the second housing structure 120. The recess 101 may have substantially the
same size as the display 130. In an embodiment, the recess 101 may have two or more different
widths in the direction perpendicular to the folding axis A due to the sensor area 131d. For
example, the recess 101 may have a first width W1 between a first part 120a of the second
housing structure 120 parallel to the folding axis A and a first part 110a of the first housing
structure 110, formed at an edge of the sensor area 131d, and a second width W2 between a
second part 120b of the second housing structure 120 and a second part 110b of the first housing
structure 110, which does not correspond to the sensor area 131d and is parallel to the folding
axis A. In this case, the second width W2 may be greater than the first width W1. For example,
the recess 101 may be formed to have the first width W1 between the first part 110a of the first
housing structure 110 to the first part 120a of the second housing structure 120 which are
asymmetrical to each other, and the second width W2 between the second part 110b of the first
housing structure 110 and the second part 120b of the second housing structure 120 which are
symmetrical to each other. In an embodiment, the first part 110a and the second part 110b of the
first housing structure 110 may be formed to have different distances from the folding axis A.
The widths of the recess 101 are not limited to the illustrated example. In various embodiments,
the recess 101 may have two or more different widths according to the shape of the sensor area

131d or the asymmetrical parts of the first housing structure 110 and the second housing
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structure 120.

[45] In an embodiment, the first housing structure 110 and the second housing structure 120
may be at least partially formed of a metallic material or a non-metallic material, which has a
rigidity selected to support the display 130. In another embodiment, at least parts of the first
housing structure 110 and the second housing structure 120 may contain an electrically
conductive material. When the first housing structure 110 and the second housing structure 120
contain the electrically conductive material, the electronic device 100 may transmit and receive
radio waves by means of the parts of the electrically conductive material in the first housing
structure 110 and the second housing structure 120. For example, a processor or a
communication module of the electronic device 100 may perform wireless communication by
using the parts of the first housing structure 110 and the second housing structure 120.

[46] In an embodiment, the sensor area 131d may be formed to have a predetermined area
adjacent to one corner of the first housing structure 110. However, the arrangement, shape, or
size of the sensor area 131d is not limited to the illustrated example. For example, in another
embodiment, the sensor area 131d may be provided in any area adjacent to another corner of the
first housing structure 110 or in any area between top and bottom corners of the first housing
structure 110. In another embodiment, the sensor area 131d may be disposed in at least a partial
area of the second housing structure 120. In another embodiment, the sensor area 131d may be
disposed to extend to the first housing structure 110 and the second housing structure 120. In an
embodiment, the electronic device 100 may include components exposed from the front surface
of the electronic device 100 through the sensor area 131d or at least one opening formed in the
sensor area 131d, and various functions may be executed by these components. The components
arranged in the sensor area 131d may include, for example, at least one of a front camera device,
a proximity sensor, an illuminance sensor, an iris recognition sensor, an ultrasonic sensor, or an

indicator. However, the components are not limited to this embodiment. The sensor area 131d
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may be omitted according to an embodiment. According to the embodiment, the components
arranged in the sensor area 131d may be distributed over at least a partial area of the first housing
structure 110 and/or the second housing structure 120.

[47] In an embodiment, the first rear cover 140 may be disposed on the second surface 112 of
the first housing structure 110 and have a substantially rectangular periphery. In an embodiment,
the periphery of the first rear cover 140 may be at least partially surrounded by the first housing
structure 110. Similarly, the second rear cover 150 may be disposed on the fourth surface 122 of
the second housing structure 120, and the periphery of the second rear cover 150 may be at least
partially surrounded by the second housing structure 120.

[48] In the illustrated embodiment, the first rear cover 140 and the second rear cover 150 may
have a substantially symmetrical shape with respect to the folding axis A. In another
embodiment, the first rear cover 140 and the second rear cover 150 may be in various different
shapes. In another embodiment, the first rear cover 140 may be integrally formed with the first
housing structure 110, and the second rear cover 150 may be integrally formed with the second
housing structure 120.

[49] Inan embodiment, a structure in which the first rear cover 140, the second rear cover 150,
the first housing structure 110, and the second housing structure 120 are coupled with each other
may provide a space in which various components (e.g., a printed circuit board (PCB), an
antenna module, a sensor module, or a battery) may be arranged. In an embodiment, one or more
components may be disposed or visually exposed on the rear surface of the electronic device 100.
For example, one or more components or sensors may be visually exposed through a first rear
area 141 of the first rear cover 140. In various embodiments, the sensors may include a proximity
sensor, a rear camera device, and/or a flash. In another embodiment, at least a part of a sub-
display 152 may be visually exposed through a second rear area 151 of the second rear cover 150.

[50] In an embodiment, the display 130 may be disposed in a space defined by the pair of
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housing structures 110 and 120. For example, the display 130 may be mounted in the recess (e.g.,
the recess 101 of FIG. 1) formed by the pair of housing structures 110 and 120, and occupy
substantially most of the front surface of the electronic device 100. For example, the front
surface of the electronic device 100 may include the display 130, and partial areas (e.g.,
peripheral areas) of the first and second housing structures 110 and 120 adjacent to the display
130. In an embodiment, the rear surface of the electronic device 100 may include the first rear
cover 140, a partial area (e.g., a peripheral area) of the first housing structure 110 adjacent to the
first rear cover 140, the second rear cover 150, and a partial area (e.g., a peripheral area) of the
second housing structure 120 adjacent to the second rear cover 150.

[51] In an embodiment, the display 130 may refer to a display which is at least partially
deformable into a flat surface or a curved surface. In an embodiment, the display 130 may
include a folding area 131c, a first area 131a disposed on one side of the folding area 131c (e.g.,
a right area of the folding area 131c), and a second area 131b disposed on the other side of the
folding area 131c (e.g., a left area of the folding area 131c). For example, the first area 131a may
be disposed on the first surface 111 of the first housing structure 110, and the second area 131b
may be disposed on the third surface 121 of the second housing structure 120. For example, the
display 130 may extend from the first surface 111 across the hinge structure 164 of FIG. 3 to the
third surface 121, and at least an area corresponding to the hinge structure 164 (e.g., the folding
area 131c) may be a flexible area deformable from the shape of a flat plate to the shape of a
curved surface.

[52] In an embodiment, the area division of the display 130 is exemplary, and the display 130
may be divided into a plurality of areas (e.g., two areas or four or more areas) according to its
structure or function. For example, in the embodiment illustrated in FIG. 1, the folding area 131c
may extend in a vertical direction (e.g., a Y axis of FIG. 3) parallel to the folding axis A, and the

display 130 may be divided into areas with respect to the folding area 131c or the folding axis A,
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whereas in another embodiment, the display 130 may be divided into areas with respect to a
different folding area (e.g., a folding area parallel to a horizontal axis (e.g., an X axis of FIG. 3)
or a different folding axis (e.g., a folding axis parallel to the X axis of FIG. 3). The above-
described area division of the display 130 is only a physical division by the pair of housing
structures 110 and 120 and the hinge structure (e.g., the hinge structure 164 of FIG. 3). The
display 130 may display one full screen through substantially the pair of housing structures 110
and 120 and the hinge structure (e.g., the hinge structure 164 of FIG. 3).

[53] According to an embodiment, the first area 131a and the second area 131b may have a
symmetrical shape as a whole with respect to the folding area 131c. In an embodiment, unlike
the second area 131b, the first area 131a may include a notch area (e.g., a notch area 133 of FIG.
3) providing the sensor area 131d, and may have a shape symmetrical with that of the second
area 131b in the remaining area. For example, the first area 131a and the second area 131b may
include parts symmetrical to each other and parts asymmetrical to each other, in terms of shape.
In an embodiment, the first area 131a may not be provided with the notch area (e.g., the notch
area 133) providing the sensor area 131d, and may be symmetrical to the second area 131b in
shape.

[54] The hinge cover 165 may be disposed between the first housing structure 110 and the
second housing structure 120 and configured to cover an internal component (e.g., the hinge
structure 164 of FIG. 3). In an embodiment, the hinge cover 165 may be covered or exposed
outward by parts of the first housing structure 110 and the second housing structure 120
according to an operating state (the unfolded state or the folded state) of the electronic device
100.

[55] Now, a description will be given of the operations of the first housing structure 110 and
the second housing structure 120 and each area of the display 130 according to the operating

states (e.g., the unfolded state and the folded state) of the electronic device 100.
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[56] In an embodiment, when the electronic device 100 is in the unfolded state (e.g., the state
of FIG. 1), the first housing structure 110 and the second housing structure 120 may be at an
angle of 180 degrees, and the first area 131a and the second area 131b of the display 130 may be
disposed to face substantially the same direction, for example, to display screens in parallel
directions. Further, the folding area 131c may form substantially the same plane with the first
area 131a and the second area 131b.

[57] In an embodiment, when the electronic device 100 is in the folded state (e.g., the state of
FIG. 2), the first housing structure 110 and the second housing structure 120 may be disposed to
face each other. For example, when the electronic device 100 is in the folded state (e.g., the state
of FIG. 2), the first area 131a and the second area 131b of the display 130 may be at a narrow
angle (e.g., between 0 and 10 degrees) and face each other. When the electronic device 100 is in
the folded state (e.g., the state of FIG. 2), at least a part of the folding area 131c may form a
curved surface with a specific curvature.

[58] In an embodiment, when the electronic device 100 is in the intermediate state, the first
housing structure 110 and the second housing structure 120 may form a certain angle, for
example, about 90 degrees or about 120 degrees. However, the angle is not necessarily limited to
the specific value. For example, in the intermediate state, the first area 131a and the second area
131b of the display 130 may form an angle larger than that in the folded state and smaller than
that in the unfolded state. At least a part of the folding area 131c may have a curved surface with
a specific curvature, which may be smaller than that in the folded state.

[59] In the foregoing embodiments, an in-folding electronic device is taken as an example, in
which a first surface (e.g., the first surface 111 of FIG. 1) of a first housing 210 and a third
surface (e.g., the third surface 121 of FIG. 1) of a second housing 220 face each other in the
folded state of the electronic device 100, and the first surface (e.g., the first surface 111 of FIG. 1)

of the first housing 210 and the third surface (e.g., the third surface 121 of FIG. 1) of the second
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housing 220 face substantially the same direction in the unfolded state.

[60] The electronic device 100 according to various embodiments of the disclosure may
include an out-folding electronic device in which a second surface (e.g., the second surface 112
of FIG. 1) of the first housing 210 and a fourth surface (e.g., the fourth surface 122 of FIG. 1) of
the second housing 220 face each other in the folded state, and the second surface (e.g., the
second surface 112 of FIG. 1) of the first housing 210 and the fourth surface (e.g., the fourth
surface 122 of FIG. 1) of the second housing 220 face substantially the same direction.
Accordingly, the above description of the in-folding electronic device may also be applicable to
the out-folding electronic device. Hereinafter, for ease of description, examples of various angles
in the folded state, the unfolded state, and the intermediate state of the electronic device will be
described in the context of the in-folding electronic device. However, these examples may be
substantially equally applicable to the out-folding electronic device. For example, components
may substantially equally operate, when the first housing 210 and the second housing 220 form
an angle of approximately 60 degrees to 150 degrees in the intermediate state of the in-folding
electronic device and when the first housing 210 and the second housing 220 form an angle of
approximately -60 degrees to -150 degrees in the intermediate state of the out-folding electronic
device.

[61] FIG. 3 is an exploded perspective view illustrating the electronic device 100 according to
various embodiments of the disclosure.

[62] Referring to FIG. 3, in an embodiment, the electronic device 100 may include the display
130, a support member assembly 160, at least one PCB 170, the first housing structure 110, the
second housing structure 120, the first rear cover 140, and the second rear cover 150. Herein, the
display 130 may be referred to as a display module or a display assembly.

[63] The display 130 may include a display panel 131 (e.g., a flexible display panel) and at

least one plate 132 or layer on which the display panel 131 is mounted. In an embodiment, the
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plate 132 may be disposed between the display panel 131 and the support member assembly 160.
The display panel 131 may be disposed on at least a part of one surface (e.g., a surface in a Z-
axis direction in FIG. 3) of the plate 132. The plate 132 may have a shape corresponding to the
display panel 131. For example, a partial area of the plate 132 may be formed into a shape
corresponding to the notch area 133 of the display panel 131.

[64] The support member assembly 160 may include a first support member 161, a second
support member 162, the hinge structure 164 disposed between the first support member 161 and
the second support member 162, the hinge cover 165 which covers the hinge structure 164 when
the hinge structure 164 is viewed from the outside, and a wiring member 163 (e.g., a flexible
printed circuit board (FPCB)) crossing the first and second support members 161 and 162.

[65] In an embodiment, the support member assembly 160 may be disposed between the plate
132 and the at least one PCB 170. For example, the first support member 161 may be disposed
between the first area 131a of the display 130 and a first PCB 171. The second support member
162 may be disposed between the second area 131b of the display 130 and a second PCB 172.
[66] In an embodiment, the wiring member 163 or at least a part of the hinge structure 164
may be disposed inside the support member assembly 160. For example, the wiring member 163
may be disposed in a direction (e.g., an X-axis direction) crossing the first support member 161
and the second support member 162. In another example, the wiring member 163 may be
disposed in the direction (e.g., the X-axis direction) perpendicular to the folding axis (e.g., the Y
axis or the folding axis A of FIG. 1) of the folding area 131c.

[67] According to various embodiments, the hinge structure 164 may include a hinge module
164a, a first hinge plate 164b, and/or a second hinge plate 164c. In a certain embodiment, the
hinge module 164a may be interpreted as including the first hinge plate 164b and the second
hinge plate 164c. In an embodiment, the first hinge plate 164b may be mounted inside the first

housing structure 110, and the second hinge plate 164c may be mounted inside the second
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housing structure 120. In a certain embodiment, the first hinge plate 164b may be mounted
directly on the first support structure 161, and the second hinge plate 164c may be mounted
directly on the second support structure 162. In another embodiment, the first hinge plate 164b
(or the second hinge plate 164c) may be mounted directly on another structure (e.g., a first
rotation support surface 114 or a second rotation support surface 124) inside the first housing
structure 110 (or the second housing structure 120). For example, the structure in which the first
hinge plate 164b (or the second hinge plate 164c) is mounted inside the first housing structure
110 (or the second housing structure 120) may vary according to embodiments. In another
embodiment, the hinge module 164a may be mounted on the first hinge plate 164b and the
second hinge plate 164c to rotatably couple the second hinge plate 164c to the first hinge plate
164b. For example, the folding axis (e.g., the folding axis A of FIG. 1) may be formed by the
hinge module 164a, and the first housing structure 110 and the second housing structure 120 (or
the first support structure 161 and the second support structure 162) may rotate substantially
around the folding axis A with respect to each other.

[68] In an embodiment, the at least one PCB 170 may include the first PCB 171 disposed at
the side of the first support member 161 and the second PCB disposed at the side of the second
support member 162, as described before. The first PCB 171 and the second PCB 172 may be
disposed inside a space formed by the support member assembly 160, the first housing structure
110, the second housing structure 120, the first rear cover 140, and the second rear cover 150.
Components for executing various functions of the electronic device 100 may be arranged on the
first PCB 171 and the second PCB 172.

[69] In an embodiment, with the display 130 coupled with the support member assembly 160,
the first housing structure 110 and the second housing structure 120 may be assembled to be
coupled with both sides of the support member assembly 160. The first housing structure 110

and the second housing structure 120 may be slidably coupled with both sides of the support
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member assembly 160, for example, the first support member 161 and the second support
member 162, respectively. The first support member 161 and the second support member 162
may be accommodated substantially in the first housing structure 110 and the second housing
structure 120, and according to an embodiment, the first support member 161 and the second
support member 162 may be interpreted as parts of the first housing structure 110 and the second
housing structure 120.

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

[71] In an embodiment, when the electronic device 100 is in the unfolded state (e.g., the state
of FIG. 1), the first rotation support surface 114 and the second rotation support surface 124 may
cover the hinge cover 165 such that the hinge cover 165 may not be exposed or may be
minimally exposed from the rear surface of the electronic device 100. In an embodiment, when
the electronic device 100 is in the folded state (e.g., the state of FIG. 2), the first rotation support
surface 114 and the second rotation support surface 124 may rotate along the curved surface
included in the hinge cover 165 to maximize exposure of the hinge cover 165 from the rear
surface of the electronic device 100.

[72] In the above detailed description, ordinal numbers such as first and second in the first
housing structure 110, the second housing structure 120, the first side member 113, and the
second side member 123 are used simply to distinguish components from each other, and it
should be noted that the ordinal numbers do not limit the disclosure. For example, although the
sensor area 131d has been described as formed in the first housing structure 110 by way of

example, the sensor area 131d may be formed in the second housing structure 120 or the first and
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second housing structures 110 and 120. In another embodiment, although it has been described
that the first rear area 141 is disposed on the first rear cover 140 and the sub-display 152 is
disposed on the second rear cover 150 by way of example, both the first rear area 141 for
arranging sensors and so on therein and the sub-display 152 for outputting a screen may be
disposed on either the first rear cover 140 or the second rear cover 150.

[73] FIG. 4 is a block diagram illustrating a foldable electronic device 200 according to an
embodiment of the disclosure. FIG. 5 is a cross-sectional view illustrating the foldable electronic
device 200 according to an embodiment of the disclosure. FIG. 6 is a cross-sectional view
illustrating a first coupler 311 and a second coupler 312 in the foldable electronic device 200
according to an embodiment of the disclosure. FIG. 7 is a front view illustrating the first coupler
311 and the second coupler 312 in the foldable electronic device 200 according to an
embodiment of the disclosure. FIGS. 6 and 7 are enlarged views of an area B in FIG. 5.

[74] Referring to FIGS. 4 and 5, the foldable electronic device 200 (e.g., the foldable
electronic device 200 of FIG. 1) according to various embodiments of the disclosure may include
a first housing 210 (e.g., the first housing structure 110 of FIGS. 1 to 3), a second housing 220
(e.g., the second housing structure 120 of FIGS. 1 to 3), a display 230 (e.g., the display 130 of
FIG. 1 and/or FIG. 3), a hinge module 240, and/or a hinge cover 245 (e.g., the hinge cover 165 of
FIG. 2 and/or FIG. 3). The hinge cover 245 may be substantially concealed by the first housing
210 and the second housing 220 in the unfolded state of the foldable electronic device 200 and at
least partially exposed to an external space between the first housing 210 and the second housing
220 in the folded state of the electronic device 200. The hinge module 240 may be disposed or
mounted inside (e.g., on the inner surface of) the hinge cover 245 and connect the first housing
210 and the second housing 220 to each other. In an embodiment, the hinge module 240 may
provide a folding axis A (e.g., the folding axis A in FIG. 1), and according to an embodiment,

provide a rotational axis around which the first housing 210 rotates and a rotational axis around

20



10

15

20

25

which the second housing 220 rotates.

[75] According to various embodiments, the hinge module 240 and/or the hinge cover 245
may be located substantially in correspondence to a folding area (e.g., the folding area 131c of
FIG. 1) of the display 230, and the first housing 210 and the second housing 220 may be coupled
with the hinge module 240 and rotate with respect to the hinge module 240. The first housing
210 and the second housing 220 may rotate between a position at which they face each other
(e.g., the folded state in FIG. 2) and a position at which they are unfolded at a specified angle
with respect to each other (e.g., the unfolded state in FIG. 1). In an embodiment, "a position at
which the first housing 210 and the second housing 220 are unfolded at a specified angle” may
include a position at which the first housing 210 and the second housing 220 are unfolded at an
angle of 180 degrees with respect to each other. When either of the first housing 210 and the
second housing 220 rotates, the hinge module 240 may rotate the other of the first housing 210
and the second housing 220. For example, when the first housing 210 rotates in a direction that
increases the angle that the first housing 210 forms with the second housing 220, the hinge
module 240 may rotate the second housing 220 in a direction in which the second housing 220 is
unfolded with respect to the first housing 210. In a certain embodiment, when the first housing
210 and the second housing 220 rotate between the position where they face each other and the
position where they form an angle of about 180 degrees with respect to each other, the first
housing 210 may rotate at an angle of about 90 degrees with respect to the hinge module 240,
and the second housing 220 may rotate at an angle of about 90 degrees with respect to the hinge
module 240. According to various embodiments, the foldable electronic device 200 may include
the flexible display 230 disposed to extend from one surface of the first housing 210 across an
area where the hinge module 240 is disposed to one surface of the second housing 220. The
flexible display 230 may be exposed, for example, through a substantial portion of the front face

of the foldable electronic device 200. The flexible display 230 may include a display panel 232
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including a plurality of pixels for displaying a screen and a window glass 231 to protect the
display panel 232 from external physical/chemical impacts. The window glass 231 may be
stacked on one surface of the display panel 232 and exposed to the outside of the housings. In an
embodiment, the display panel 232 of the flexible display 230 may be coupled with or disposed
adjacent to a touch sensing circuit, a pressure sensor capable of measuring the intensity (pressure)
of a touch, and/or a digitizer capable of detecting a magnetic stylus pen. The display panel 232
may be, for example, a panel such as an LCD, LED, or AMOLED, and display various images
based on various operation states of the electronic device 101, application execution, and content.
[76] According to various embodiments, the flexible display 230 may further include a touch
panel 233, a magnetic shielding member (not shown), and/or a protective member (not shown)
on the rear surface of the display panel 232.

[77] Various types of touch panels are available as the touch panel 233. For example, various
types of touch panels may be used, such as a capacitive touch panel that senses a change in
capacitance, a pressure touch panel that detects a position by sensing pressure applied on the
panel, an optical touch panel using infrared (IR) light, and a transparent electrode touch panel
using a contact point on a transparent conductive film. In addition, various other types of input
position detecting panels which have not been mentioned may be used, such as an
electromagnetic resonance (EMR) touch panel. According to an embodiment, the touch panel
233 may be formed to have substantially the same area as the display panel 232 and attached to
the display panel 232. For example, when a digitizer panel is used as the touch panel 233, the
digitizer panel may include a pattern layer having a transmission pattern (e.g., a Tx pattern)
formed thereon and a pattern layer having a reception pattern (e.g., an Rx pattern) formed
thereon, and the transmission pattern layer and the reception pattern layer may be mutually
stacked to generate/detect an electromagnetic field. According to an embodiment, the digitizer

panel may be used to detect a magnetic field generated from an electromagnetic inductor (an
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input device, for example, a stylus pen) by an electromagnetic resonance (EMR) scheme and
detect various motions such as approaching, clicking, or dragging of the electromagnetic
inductor.

[78] According to various embodiments, the flexible display 230 may further include the
magnetic shielding member (not shown) and/or the protective member (not shown) on the rear
surface of the touch panel 233. According to an embodiment, the magnetic shielding member
may be disposed on the rear surface of the touch panel 233. The magnetic shielding member may
be, for example, magnetic metal powder (MMP) coated on the rear surface of the touch panel
233. The magnetic shielding member may shield magnetic forces perceived as noise other than a
signal input from the stylus pen from surrounding electronic components.

[79] According to an embodiment, the protective member (not shown) may be further
disposed on the rear surface of the touch panel 233. The protective member may be formed of,
for example, any one of at least one adhesive layer, at least one cushioning layer, and at least one
heat dissipation layer, or a combination of at least two of the at least one adhesive layer, the at
least one cushioning layer, and the at least one heat dissipation layer. The at least one cushioning
layer may be a component that may have an embo pattern formed thereon and thus absorb
physical impacts applied on the panel. The at least one heat dissipation layer may be a
component for dissipating heat generated from the display panel 232 and/or the touch panel 233
to the outside, which may at least partially include, for example, a metallic material (e.g.,
graphite or copper (Cu) foil).

[80] According to various embodiments, the flexible display 230 may be supported by at least
a part of the hinge module 240, for example, hinge plates 261 and 262, in the folding area (e.g.,
the folding area 131c of FIG. 3). The hinge plates 261 and 262 may be disposed in a longitudinal
direction of the foldable electronic device 200, for example, parallel to the folding axis A. For

example, when the foldable electronic device 200 is folded or unfolded, the hinge plates 261 and
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262 may support at least a part of the folding area (e.g., the folding area 131c of FIG. 1), while
being deformed in correspondence to the folding area (e.g., the folding area 131c of FIG. 1) of
the flexible display 230. In the unfolded state of the electronic device 200, when an external
object or a user touches the folding area (e.g., the folding area 131c of FIG. 1), the hinge plates
261 and 262 may support the folding area (e.g., the folding area 131c of FIG. 1) and thus
suppress deformation of the folding area (e.g., the folding area 131c of FIG. 1).

[81] According to various embodiments, the foldable electronic device 200 may include a
substrate 211 and at least one component 212 disposed on the substrate 211. For example, the
foldable electronic device 200 may include, as components 212, a first component disposed in
the first housing 210 and a second component disposed in the second housing 220. According to
an embodiment, the first component 212 may include a plurality of components, for example, a
processor and/or an antenna module 212c (e.g., a 5G ANT Module). According to another
embodiment, the first component 212 may further include a transceiver 212d (e.g., an IF RF
transceiver), memory 212e, and/or a sensor 212f.

[82] The processor may, for example, control at least one other component (e.g., hardware or
software components) connected to the processor in the electronic device and perform various
data processes or computations by executing software (e.g., a program). According to an
embodiment, as at least some of the data processes or computations, the processor may load
instructions or data received from another component (e.g., a sensor module or a communication
module) into volatile memory, process the instructions or data stored in the volatile memory, and
store the resulting data in non-volatile memory. According to an embodiment, the processor may
include a main processor (e.g., a central processing unit (CPU) or an application processor (AP)
212a), and an auxiliary processor (e.g., a graphics processing unit (GPU), an image signal
processor, a sensor hub processor, or a communication processor (CP) 212b) that may operate

independently or in conjunction with the main processor. Additionally or alternatively, the
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auxiliary processor may be configured to use lower power than the main processor or to be
specialized for a specified function. In an embodiment, the auxiliary processor may be
implemented separately from or as a part of the main processor. According to an embodiment,
the auxiliary processor may include a touch integrated circuit (IC). The touch IC is a processor
connected to the touch panel, which may operate dependently on an operation performed by the
processor or perform a specified function independently.

[83] In the embodiments of FIGS. 4, 10, and 13, the CP 212b as an auxiliary processor is
shown as a component separate from the AP 212a as the main processor, to which the disclosure
is not necessarily limited. The CP 212b may also be integrated into the AP 212a as a single
processor. According to an embodiment, the transceiver 212d (e.g., the IF RF transceiver) for
changing an IF (e.g., about 10GHz) to an RF or vice versa may also be integrated into the AP
212a.

[84] The memory (MEM) 212e may store various data used by at least one component (e.g.,
the processor 130) of the electronic device 100. The data may include, for example, input data or
output data for software (e.g., a program) and instructions related to the software. The memory
212e may include volatile memory or non-volatile memory.

[85] The antenna module 212c¢ (e.g., 5G ANT Module) may transmit a signal or power to or
receive a signal or power from the outside (e.g., an external electronic device). According to an
embodiment, the antenna module may include at least one antenna including a conductor formed
on a substrate (e.g., a PCB) or a radiator (or an antenna element) formed of a conductive pattern.
According to an embodiment, the antenna module 212c may include a plurality of antennas. A
signal or power may be transmitted or received between a communication module and an
external electronic device (e.g., a base station (BS)) through at least one selected antenna.
According to a certain embodiment, other components (e.g., an RFIC) may be further formed as

a part of the antenna module 212c, in addition to the radiator (or the antenna element). According
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to various embodiments of the disclosure, the antenna module 212c may use the foldable
electronic device 200 to cover a wide range of frequency bands from baseband to millimeter
wave communication. For example, the antenna module 212¢c may be a 5G antenna module
including a circuit for controlling an IF signal in a band below/above 10GHz as well as an RF
signal in a high-frequency mmWave band such as 28GHz, 39GHz, or 60GHz. The foldable
electronic device 200 may transmit a signal or power to an external electronic device (e.g., a BS)
using the antenna module 212c.

[86] The sensor module 212f may detect an operation state (e.g., power or temperature) of the
electronic device 200 or an external environmental state (e.g., a user state), and generate an
electrical signal or data value corresponding to the detected state. According to an embodiment,
the sensor module 212f may include, for example, a gesture sensor, a gyro sensor, a barometric
pressure sensor, a magnetic sensor, an acceleration sensor, a grip sensor, a proximity sensor, a
color sensor, an IR sensor, a biometric sensor, a temperature sensor, a humidity sensor, or an
illuminance sensor. According to various embodiments of the disclosure, the sensor module 212f
may be used to identify whether the electronic device 200 is mounted on the ground, the angle
between the first housing 210 and the second housing 220, whether the user's fingers have
gripped the electronic device 200, and so on.

[87] According to various embodiments of the disclosure, the first component 212 as a
component disposed in the first housing 210 may include at least one first antenna and/or a
processor, as described before. Further, the second component as a component disposed in the
second housing 220 may include at least one second antenna. The at least one first antenna
disposed in the first housing 210 may correspond to the afore-described antenna module 212c
(e.g., 5G ANT Module) (hereinafter, collectively referred to as the "first antenna 212c"). For
example, the first antenna 212c may include a radiator (or antenna element) formed of a

conductor or conductive pattern, and another component (e.g., an RFIC) may be formed as a part
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of the first antenna 212c, in addition to the radiator. In another example, the first antenna 212c
may be a 5G antenna module that supports establishment of a communication channel
corresponding to a specified band (e.g., from about 6GHz to about 60GHz) among bands to be
used for far-field wireless communication, and 5G network communication through the
established communication channel. Similarly to the first antenna 212c, a second antenna 325
may also include a radiator (or antenna element) formed of a conductor or conductive pattern,
and another component (e.g., an RFIC) may be further formed as a part of the second antenna
325, in addition to the radiator. According to an embodiment, the second antenna 325 may be an
array antenna with a plurality of radiators (or antenna elements) arranged in one direction.

[88] According to various embodiments of the disclosure, the foldable electronic device 200
may further include a coupler for transmitting signals between components. According to an
embodiment, the foldable electronic device 200 may include, as the coupler, the first coupler 311
disposed in the first housing 210 and electrically connected to the first component 212. The
foldable electronic device 200 may further include the second coupler 321 which is electrically
connected to the second component disposed in the second housing 220, and which in a first
state of the foldable electronic device 200, is disposed at a position corresponding to the first
coupler 311 and transmits or receives a signal to or from the first coupler 311 by coupling to the
first coupler 311. The first state of the electronic device may refer to the unfolded state of the
electronic device, as illustrated in FIG. 5. According to various embodiments, the first coupler
311 and the second coupler 321 may transmit or receive signals in the mmWave band.

[89] According to various embodiments of the disclosure, the foldable electronic device 200
may perform communication with an external electronic device (e.g., a BS 201) using the second
antenna 325 by signal coupling (e.g., 1% couple) between the first coupler 311 and the second
coupler 321 as well as using the first antenna 212c.

[90] According to various embodiments, the hinge module 240 may include at least one third
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antenna 335. The third antenna 335 may include a radiator (or antenna element) formed of a
conductor or conductive pattern, and another component (e.g., an RFIC) may be further formed
as a part of the third antenna 335, in addition to the radiator. According to an embodiment, the
third antenna 335 may be an array antenna with a plurality of radiators (or antenna elements)
arranged in one direction.

[91] According to various embodiments of the disclosure, the foldable electronic device 200
may further include a third coupler 312 and a fourth coupler 332 as couplers. The third coupler
312 may be disposed in the first housing 210 and electrically connected to the first component
212. For example, the third coupler 312 may be electrically connected to the transceiver 212d
(e.g., the IF RF transceiver). The fourth coupler 332 may be disposed in the hinge module 240
and electrically connected with the third antenna 335. In a second state of the electronic device,
the fourth coupler 332 may be disposed at a position corresponding to the third coupler 312 and
transmit or receive a signal through the third coupler 312 by coupling to the third coupler 312.
The second state of the electronic device may mean that the electronic device has a specified
angular range between the first housing 210 and the second housing 220 in the folded state or the
unfolded state.

[92] According to various embodiments, the third coupler 312 and the fourth coupler 332 as
well as the first coupler 311 and the second coupler 321 may be transmit or receive a signal in
the mmWave band. The foldable electronic device 200 may perform communication with an
external electronic device (e.g., the BS 201) using the third antenna 335 by signal coupling (e.g.,
2" couple) between the third coupler 312 and the fourth coupler 332 as well as using the first
antenna 212c.

[93] According to various embodiments, the first coupler 311 and the third coupler 312
together with other components (e.g., a switch 313 and an RFIC 314) may be formed in the form

of a module 310 and disposed in the first housing 210. In another example, the second coupler
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321 and the second antenna 325 may also be formed in the form of a module 320 and disposed in
the second housing 220. In another example, the third coupler 332 and the third antenna 335 may
also be formed in the form of a single module 330 and disposed in the hinge module 240.

[94] Referring to FIGS. 5, 6, and 7 together, in an embodiment, the first coupler 311 and the
second coupler 321 may be disposed adjacent to the rear surface of the flexible display 230 in the
folding area (e.g., the folding area 131c in FIG. 3) on the hinge module 240.

[95] According to an embodiment, the first coupler 311 may extend from the first housing 210,
the second coupler 321 may extend from the second housing 220, and each of the first coupler
311 and the second coupler 321 may include a rigid portion and a flexible portion. According to
an embodiment, the first coupler 311 and the second coupler 321 may be formed in a rigid
portion of the PCB.

[96] According to various embodiments, a signal line 316 electrically connecting the first
coupler 311 and the first component to each other and a signal line 326 electrically connecting
the second coupler 321 and the second component to each other may be implemented as an
FPCB, an FRC, and/or a cable.

[97] According to various embodiments, the first coupler 311 may include a first dielectric
311b and a first conductor 311a formed to be at least partially surrounded by the first dielectric
311b. In another example, the second coupler 321 may include a second dielectric 321b and a
second conductor 321a formed to be at least partially surrounded by the second dielectric 321b.
According to an embodiment, the first conductor 311a or the second conductor 321a may be
formed in the form of a dipole, and implemented to be surrounded by at least one ground 281,
282, 291, and 292.

[98] According to an embodiment, the number of first conductors 311a or second conductors
321a may be determined based on the number of antennas included in the second antenna 325 or

the third antenna 335. For example, the number of first conductors 311a or second conductors
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321a may be equal to the number of antennas included in the second antenna 325 or the third
antenna 335. In another example, the number of first conductors 311a or second conductors 321a
may be equal to the number of antennas to be fed in the second antenna 325 or the third antenna
335.

[99] The embodiments of FIGS. 5 through 7 may depict the first state of the electronic device,
such as the unfolded state of the foldable electronic device 200. In the unfolded state of the
foldable electronic device 200, the first coupler 311 and the second coupler 321 may be located
to enable coupling between them, so that a signal is transmitted and received in the mmWave
band. For example, the unfolded state of the foldable electronic device 200, which enables signal
coupling between the first coupler 311 and the second coupler 321, may include not only a fully
unfolded state in which one surface (e.g., a first surface) of the first housing 210 and one surface
(e.g., a third surface) of the second housing 220 face the same direction, but also a state in which
the first housing 210 and the second housing 220 have a first specified angular range. For
example, even when the first housing 210 and the second housing 220 have a range of
approximately more than 150 degrees and less than 180 degrees, coupling between the first
coupler 311 and the second coupler 321 is possible, which enables signal coupling. In another
example, in the second state of the foldable electronic device 200, for example, when the
foldable electronic device 200 and the second housing 220 have a second specified angular range
therebetween in the folded state or unfolded state of the foldable electronic device 200, signal
coupling may not occur between the first coupler 311 and the second coupler 321. For example,
when the first housing 210 and the second housing 220 are at an angle more than 0 degrees and
less than 150 degrees, signal coupling may not be performed between the first coupler 311 and
the second coupler 321. For example, when the first housing 210 and the second housing 220 are
at an angle more than 0 degrees and less than 150 degrees, the first coupler 311 and the second

coupler 321 may not be coupled to each other.
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[100] According to an embodiment, the coupler module 310 may include the first
coupler 311, the third coupler 312, the RFIC 314, or the switch 313. The coupler module 310
may be electrically connected to the IF RF transceiver 212d.

[101] According to an embodiment, the switch 313 may electrically connect at least one
of the first coupler 311 or the third coupler 312 to the RFIC 314 based on an angle between the
first housing 210 and the second housing 220 of the foldable electronic device 200.

[102] For example, when the foldable electronic device 200 is in the unfolded state, for
example, when the angle between the first housing 210 and the second housing 220 is about 150
degrees to about 180 degrees, the first coupler 311 and the second coupler 321 may be located to
enable coupling, and the switch 313 may electrically connect the RFIC 314 to the first coupler
311. Accordingly, the foldable electronic device 200 may perform communication using the
second antenna 325.

[103] In another example, when the foldable electronic device 200 is in the intermediate
state, for example, when the angle between the first housing 210 and the second housing 220 is
between about 90 degrees and about 150 degrees, the third coupler 312 may be located to enable
coupling to the fourth coupler 332, and the switch 313 may electrically connect the RFIC 314 to
the third coupler 312. Accordingly, the foldable electronic device 200 may perform
communication using the third antenna 335.

[104] According to an embodiment, the RFIC 314 may convert an IF signal received
from the transceiver 212d (e.g., the IF RF transceiver) into an RF signal. In an embodiment,
when the RFIC 314 is omitted, the second antenna 325 and the third antenna 335 may include an
RFIC (e.g., the RFIC 314).

[105] FIG. 8 is a cross-sectional view illustrating the third coupler 312 and the fourth
coupler 332 in the foldable electronic device according to an embodiment of the disclosure. FIG.

9 is a cross-sectional view illustrating the foldable electronic device including the fourth coupler

31



10

15

20

25

332 and a fifth coupler 332" according to an embodiment of the disclosure.

[106] Referring to FIG. 8 in conjunction with FIG. 5, the third coupler 312 is provided
on one side of the first housing 310, and the fourth coupler 332 is provided on one side of the
hinge cover 245.

[107] Referring again to FIG. 5, in the first state of the foldable electronic device 200,
for example, in the unfolded state of the foldable electronic device 200, the third coupler 312 and
the fourth coupler 332 may be located such that they are not coupled to each other. For example,
when the foldable electronic device 200 is fully unfolded, the third coupler 312, which is formed
on an edge of the first housing 310, may be located to face the same direction as the direction in
which the first surface of the first housing 310 faces, and the fourth coupler 332, which is formed
on an edge of the hinge cover 245, may be located to face a direction inclined to the direction in
which the first surface (e.g., the first surface 111 of FIG. 1) of the first housing 310 faces. In this
state, signal coupling may be impossible between the third coupler 312 and the fourth coupler
332. For example, the third coupler 312 and the fourth coupler 332 may be located at positions
that do not enable coupling between them.

[108] In another example, referring to the embodiments of FIGS. 8 and 9, the second
state of the foldable electronic device 200 may indicate, for example, that the electronic device
has a second specified angle in the folded state or intermediate state. The second specified angle
may be, for example, an angle greater than 0 degrees and less than 150 degrees between the first
housing 210 and the second housing 220. In this case, the third coupler 312 and the fourth
coupler 332 may be aligned to face each other and coupled to each other. For example, the third
coupler 312 and the fourth coupler 332 may form a state in which signal coupling is possible
between them in a certain angular range. For example, the third coupler 312 may include a third
conductor 312a (e.g., a conductor in the form of a dipole or a patch), and the fourth coupler 332

may include a fourth conductor 332a (e.g., a conductor in the form of a dipole or a patch). When

32



10

15

20

25

the third conductor 312a and the fourth conductor 332a at least partially overlap with each other,
signal coupling may be possible. For example, when the third conductor 312a and the fourth
conductor 332a are coupled to each other, signal coupling may be possible.

[109] As such, the first coupler 311 and the second coupler 321 may form the first
signal coupling based on the folding angle between the first housing 210 and the second housing
220. In another example, the third coupler 312 and the fourth coupler 332 may form the second
signal coupling distinct from the first signal coupling according to the folding angle between the
first housing 210 and the second housing 220.

[110] According to various embodiments, the foldable electronic device 200 may
further include at least one other coupler in addition to the couplers described above (e.g., the
first coupler 311, the second coupler 321, the third coupler 312, and the fourth coupler 332). For
example, the fifth coupler 332" may be further disposed on the hinge cover 245 as illustrated in
FIG. 9. The fifth coupler 332" may be connected to the third antenna 335, although it is not
shown separately in FIG. 5. An angle formed between the first housing 210 and the second
housing 220 when the fourth coupler 332 and the third coupler 312 are coupled to each other
may be different from an angle formed between the first housing 210 and the second housing 220
when the fifth coupler 332" and the third coupler 312 are coupled. Accordingly, the third antenna
may receive a signal in a wider angular range formed by the first housing 210 and the second
housing 220.

[111] According to other embodiments of the disclosure, the foldable electronic device
200 may implement the first signal coupling and the second signal coupling according to the
folding angle between the first housing 210 and the second housing, using the first coupler 311,
the second coupler 321, and the fourth coupler 332, while not shown. For example, when the
foldable electronic device 200 is in the unfolded state, the first coupler 311 and the second

coupler 321 may be coupled to form the first signal coupling, and when the foldable electronic
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device 200 has the second specified angle in the folded state or intermediate state, the first
coupler 311 and the fourth coupler 332 may be coupled to form the second signal coupling.

[112] FIG. 10 is a block diagram illustrating the foldable electronic device 200
according to another embodiment of the disclosure. FIG. 11 is a perspective view illustrating a
waveguide 241 in the foldable electronic device 200 according to another embodiment of the
disclosure. FIG. 12 is a perspective view illustrating the waveguide 241 and a feeder 341a in the
foldable electronic device 200 according to another embodiment of the disclosure.

[113] Referring now to FIGS. 10 to 12, the foldable electronic device 200 may include a
waveguide antenna 450 according to various embodiments of the disclosure. According to an
embodiment, the waveguide antenna 450 may include the waveguide 241 formed from one side
of the hinge module 240 to the other side thereof, and an antenna 341 including the feeder 341a
that feeds through one side of the waveguide 241.

[114] Referring to FIGS. 11 and 12, the foldable electronic device 200 may include the
first housing 210, the second housing 220, the hinge module 240 rotatably connecting the first
housing 210 and the second housing 220, and the flexible display 230 disposed to extend from
one surface of the first housing 210 across the area where the hinge module is disposed to one
surface of the second housing 220. While FIGS. 11 and 12 may illustrate an embodiment in
which the foldable electronic device 200 is an out-folding electronic device, this does not
exclude an embodiment of an in-folding electronic device. The foldable electronic device 200
may further include the waveguide 241 formed from one side of the hinge module 240 to the
other side thereof. Further, the foldable electronic device 200 may further include at least one
feeder 341a feeding through one side of the waveguide 241.

[115] According to various embodiments, the waveguide 241 may include a plurality of
conductive lines, which may extend at least partially along the hinge cover of the hinge module

240 in a width direction. According to an embodiment, the at least one feeder 341a, which may
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be located to face one side of the waveguide 241, may be disposed in the first housing 210 and
formed in an array corresponding to the plurality of conductive lines of the waveguide 241.
According to an embodiment, a feeding module 340 including the antenna 341 in the form of an
array and another component (e.g., an RFIC 342) may be disposed in the first housing 210. For
example, the feeding module 340 may include the array antenna 341 or the RFIC 342. The
feeding module 340 may be electrically connected to the transceiver 212d (e.g., the IF RF
transceiver).

[116] According to various embodiments, when the foldable electronic device 200 has a
third specified angle in the unfolded state, the foldable electronic device 200 may communicate
with an external electronic device (e.g., the BS 201) using the waveguide 241. The feeder 341a
may be electrically connected to each conductive line of the waveguide 241. For example, when
the first housing 210 and the second housing 220 of the foldable electronic device 200 are
unfolded at an angle less than 90 degrees, mmWave radio waves transmitted from the antenna
341 may be excited through the feeder 341a located at an end of the waveguide 241. In this case,
the waveguide 241 may function as a waveguide antenna 350.

[117] FIG. 13 is a block diagram illustrating the foldable electronic device 200
according to another embodiment of the disclosure. FIG. 14 is a diagram illustrating couplers in
the foldable electronic device 200 according to another embodiment of the disclosure. FIG. 15 is
a conceptual diagram illustrating a method of adjusting an antenna gain of the foldable electronic
device 200 according to another embodiment of the disclosure. FIG. 16 is a conceptual diagram
illustrating a method of adjusting a beam forming direction of the foldable electronic device 200
according to another embodiment of the disclosure.

[118] According to various embodiments of the disclosure, the foldable electronic
device 200 may include repeater antenna modules 360 and 370 as at least one second antenna

included in the foldable electronic device 200, additionally or alternatively to the embodiment
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illustrated in FIG. 4.

[119] According to various embodiments, the first repeater antenna module 360 may
include an RFIC 362 or a first coupler 361. The second repeater antenna module 370 may
include a second coupler 371, an RFFE IC 372, or an array antenna 375.

[120] According to various embodiments, the RFIC 362 may convert an IF signal
received from the IF RF transceiver 212d into an RF signal. The RF signal may be transmitted to
the RFFE IC 372 through the second coupler 371 coupled to the first coupler 361. The RFFE IC
372 may amplify the RF signal and transmit the amplified RF signal to the array antenna 375.
The amplified RF signal may be radiated through the array antenna 375. According to the
embodiment of FIG. 13, the processor 212a (or the auxiliary processor 212b) may control a gain
and beam forming of the array antenna 375, using the RFFE IC 372 based on a folding angle of
the electronic device. According to various embodiments, the array antenna 375 may transmit or
receive signals to or from an external electronic device (e.g., a BS) using the second coupler 371
(e.g., the second coupler 321 of FIG. 4) coupled to the first coupler 361 (e.g., the first coupler
311 of FIG. 4), based at least in part on a command from the processor 212a. For example, when
communication performance is not secured during communication using the antenna module
212c, the processor 212a may communicate with the external electronic device (e.g., the BS)
using the repeater antenna 375.

[121] In the embodiment of FIG. 13, the first coupler 361 may have substantially the
same configuration as or a different configuration from that of the first coupler 311 in the
embodiment of FIG. 4. In another example, the second coupler 371 may have substantially the
same configuration as or a different configuration from that of the second coupler 321 in the
embodiment of FIG. 4. Hereinafter, for ease of description, the first coupler 361 in the
embodiment of FIG. 13 may be referred to as a "sixth coupler 450" and the second coupler 371

may be referred to as a "seventh coupler 460". Accordingly, the array antenna 375 in the
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embodiment of FIG. 13 may have substantially the same configuration as that of the second
antenna 325 in the embodiment of FIG. 4.

[122] According to various embodiments, the sixth coupler 450 may be disposed on at
least one side surface of a first housing 410, and the seventh coupler 460 may be disposed on a
side surface of a second housing 420, corresponding to the at least one side surface of the first
housing 410, when the second housing 420 is folded with respect to the first housing 410.
According to an embodiment, as illustrated in FIG. 14, the sixth coupler 450 may include two
sixth couplers 450a and 450b disposed symmetrically on one side surface and the other side
surface of the first housing 410. Correspondingly, the seventh coupler 460 may include two
seventh couplers 460a and 460b disposed symmetrically on one side surface and the other side
surface of the second housing 420. However, the disclosure is not necessarily limited to this. As
illustrated, the sixth coupler 450 may include three or more couplers, and correspondingly, the
seventh coupler 460 may also include three or more couplers.

[123] According to various embodiments, an antenna module 440 (e.g., the antenna
module 212c of FIG. 13) may be disposed in the first housing 410 of an electronic device 400
(e.g., the electronic device 100 of FIG. 1). A processor (e.g., the processor 212a of FIG. 13) may
control the antenna module 440 to communicate with an external electronic device (e.g., the BS
201 of FIG. 13). In an embodiment, when communication may not be performed smoothly using
the antenna module 440, such as when a user is gripping the electronic device, covering the
antenna module 440 with the user’s fingers, the coverage of the antenna module 440 may be
limited.

[124] Accordingly, according to various embodiments of the disclosure, the electronic
device 400 may be provided with the sixth coupler 450 adjacent to the antenna module 440 in the
first housing 410, and transmit or receive signals transmitted and/or received by the antenna

module 440 through the repeater antenna 470, using the seventh coupler 460 coupled to the sixth
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coupler 450. The number of repeater antennas 470 may correspond to the sixth coupler 450 and
the seventh coupler 460. For example, when each of the sixth coupler 450 and the seventh
coupler 460 may include two couplers as illustrated in FIG. 14, there may be two repeater
antennas 470. Various other embodiments are applicable.

[125] Referring to FIGS. 13 and 15 together, according to various embodiments, the
processor 212a may control a signal gain based at least in part on the distance between the first
coupler 450 and the second coupler 460 based on the folding angle between the first housing 410
and the second housing 420. As illustrated in FIG. 15, the first coupler 450 and the second
coupler 460 may increase the signal gain to obtain a higher communication efficiency, for
example, when communicating with an external electronic device located outside of the
electronic device 400, and decrease the signal gain to prevent efficiency degradation caused by
radio wave interference, when performing signal transfer between internal components of the
electronic device 400.

[126] According to various embodiments, the RFIC 362 or the RFFE IC 372 may
control a signal gain based on an angle formed by the first housing 210 and the second housing
220.

[127] Referring to FIG. 16, according to various embodiments, the processor 212a may
control beam forming based at least in part on the distance between the first coupler 450 and the
second coupler 460 based on the folding angle between the first housing 410 and the second
housing 420. Additionally or alternatively to the signal gain control, the beam forming control
may be performed.

[128] According to various embodiments, the RFIC 362 may control a beam forming
angle of the first coupler 361 based on the angle formed by the first housing 210 and the second
housing 220. In another example, the RFFE IC 372 may control a beam forming angle of the

second coupler 371 based on the angle formed by the first housing 210 and the second housing
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220.

[129] FIG. 17A is a flowchart illustrating a method of operating a foldable electronic
device according to an embodiment of the disclosure. FIG. 17B is a flowchart illustrating a
method of operating a foldable electronic device according to an embodiment of the disclosure.
[130] The operation methods of FIGS. 17A and 17B may be performed by a processor
(e.g., the processor 212a of FIG. 4) of a foldable electronic device (e.g., the foldable electronic
device 200 of FIG. 4).

[131] In operation 501, the processor 212a (e.g., AP) may identify a value sensed by a
sensor (e.g., the sensor 212f of FIG. 4).

[132] In operation 502, the processor 212a (e.g., AP) may determine whether the
foldable electronic device is folded.

[133] In operation 503, the processor 212a (e.g., AP) may determine whether the
foldable electronic device is unfolded.

[134] In operation 504 or operation 505, when the foldable electronic device is in the
folded state, the processor 212a (e.g., AP) may determine whether antenna switching is required.
Determining whether antenna switching is required may be to determine whether the
communication efficiency of a second antenna (e.g., the array antenna 325 of FIG. 4) (or the
third antenna 335 of FIG. 4) is higher than that of a first antenna (e.g., the antenna module 212c
of FIG. 4) in performing communication with an external electronic device, and control to use an
antenna with a higher communication efficiency based on the determination.

[135] In operation 506, the processor 212a (e.g., AP) may control the switch 313 to
electrically connect the RFIC 314 and the third coupler 312 to each other, so that a signal is
transmitted through the third coupler 312 and the fourth coupler 332.

[136] In operation 508, when the foldable electronic device is in the folded state, the

processor 212a (e.g., AP; application) may perform communication through an antenna (e.g., the
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third antenna 335) located on a hinge cover (e.g., the hinge cover 245 of FIG. 4) using the third
coupler 312 and the fourth coupler 332.

[137] When antenna switching is required in the unfolded state, the processor 212a (e.g.,
AP) may control the switch 313 to electrically connect the RFIC 314 and the first coupler 311 to
each other, so that a signal is transmitted through the first coupler 311 and the second coupler
321 in operation 507.

[138] In operation 509, when the foldable electronic device is in the unfolded state, the
processor 212a may perform communication through an antenna (e.g., the second antenna 325)
located in a second housing (e.g., the second housing 220 of FIG. 4), using the first coupler 311
and the second coupler 321.

[139] In operation 510, the processor 212a may identify an angle formed by the first
housing and the second housing. When the angle is not a specified angle, operation 511 may be
performed, and when it is, operation 512 may be performed. For example, the specified angle
may be greater than O degrees and less than 150 degrees.

[140] In operation 511, when the first housing and the second housing do not have the
specified angle, communication may be performed through the first antenna located in the first
housing.

[141] In operation 512, the processor 212a may identify whether antenna switching is
required. When antenna switching is not required, the processor 12a may perform
communication using the first antenna located in the first housing.

[142] When determining that antenna switching is required in operation 512, the
processor 212a may control the switch 313 to electrically connect the RFIC 314 and the third
coupler 312 to each other, so that a signal is transmitted through the third coupler 312 and the
fourth coupler 332 in operation 513.

[143] In operation 514, when the foldable electronic device is in the folded state, the
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processor 212a (e.g., AP; application) may perform communication through the antenna (e.g., the
third antenna 335) located on the hinge cover (e.g., the hinge cover 245 in FIG. 4), using the
third coupler 312 and the fourth coupler 332.

[144] FIG. 18 is a flowchart illustrating a method of operating a foldable electronic
device using a waveguide according to an embodiment of the disclosure.

[145] The operation method of FIG. 18 may be performed by a processor (e.g., the
processor 212a of FIG. 4) of the foldable electronic device.

[146] In operation 601, the processor 212a (e.g., AP) may determine a value sensed by a
sensor (e.g., the sensor 212f of FIG. 10). In operation 602, the processor 212a may determine
whether the foldable electronic device forms a specified angle. When the foldable electronic
device does not form the specified angle, the processor 212a may perform communication
through a conventional first antenna located in a first housing in operation 603. When the
foldable electronic device forms the specified angle (e.g., 90 degrees), the processor 212a may
determine whether antenna switching is required in operation 604. Determining whether antenna
switching is required may be to determine whether the communication efficiency of a waveguide
antenna (e.g., the waveguide antenna 350 of FIG. 10) is higher than that of the first antenna (e.g.,
the antenna module 212c of FIG. 4) in communication with an external electronic device, and
control to use an antenna with a higher communication efficiency based on the determination.
When antenna switching is required, the processor (AP) (or auxiliary processor (CP)) may
perform communication using the waveguide antenna by feeding the waveguide antenna using
the feeding module 340 in operations 605 and 606.

[147] FIG. 19 is a flowchart illustrating a method of operating a foldable electronic
device using a repeater antenna (e.g., the repeater antenna 470 of FIG. 14) according to another
embodiment of the disclosure. FIG. 20 is a flowchart illustrating a method of operating a

foldable electronic device using a repeater antenna (e.g., the repeater antenna 470 of FIG. 14)
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according to another embodiment of the disclosure.

[148] The operation methods of FIGS. 19 and 20 may be performed by a processor (e.g.,
processor 212a of FIG. 4) of the foldable electronic device. In operation 701 (or operation 801),
the processor 212a (e.g., AP) may identify a value sensed by a sensor (e.g., the sensor 212f of
FIG. 10). In operation 702 (or operation 802), the processor 212a may determine whether the
foldable electronic device forms a specified angle (e.g., 0 degrees to 90 degrees). When the
foldable electronic device does not form the specified angle, the processor 212a may perform
communication through a conventional first antenna located in a first housing in operation 703
(or operation 803). When the foldable electronic device forms the specified angle (e.g., 45
degrees), the processor 212a may determine whether antenna switching is required in operation
704 (or operation 804). Determining whether antenna switching is required may be to determine
whether the communication efficiency of a repeater antenna (e.g., 470 in FIG. 14) is higher than
that of the first antenna (e.g., the antenna module 440 of FIG. 14) in communication with an
external electronic device, and control to use an antenna with a higher communication efficiency
based on the determination. When antenna switching is required, the processor (AP) (or an
auxiliary processor (CP)) may perform signal coupling and communication through the repeater
antenna 470 in operations 705 and 706 (or operations 805 and 806). In operation 707, according
to an embodiment, the foldable electronic device may perform control by increasing and/or
decreasing a coupling gain of a coupler based on a folding angle of the foldable electronic device
(e.g., see the embodiment of FIG. 15). According to another embodiment, in operation 807, the
processor 212a may control a beam forming direction of an antenna beam together with the
coupling gain of the coupler (e.g., see the embodiment of FIG. 16).

[149] The electronic device according to various embodiments may be one of various
types of electronic devices. The electronic devices may include, for example, a portable

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

[151] As used in connection with various embodiments of the disclosure, the term
"module” may include a unit implemented in hardware, software, or firmware, and may
interchangeably be used with other terms, for example, logic, logic block, part, or circuitry. A
module may be a single integral component, or a minimum unit or part thereof, adapted to
perform one or more functions. For example, according to an embodiment, the module may be

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

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

[154] According to various embodiments, each component (e.g., a module or a program)
of the above-described components may include a single entity or multiple entities, and some of

the multiple entities may be separately disposed in different components. According to various
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embodiments, one or more of the above-described components may be omitted, or one or more
other components may be added. Alternatively or additionally, a plurality of components (e.g.,
modules or programs) may be integrated into a single component. In such a case, according to
various embodiments, the integrated component may still perform one or more functions of each
of the plurality of components in the same or similar manner as they are performed by a
corresponding one of the plurality of components before the integration. According to various
embodiments, operations performed by the module, the program, or another component may be
carried out sequentially, in parallel, repeatedly, or heuristically, or one or more of the operations
may be executed in a different order or omitted, or one or more other operations may be added.
[155] According to various embodiments of the disclosure, a foldable electronic device
(e.g., the foldable electronic device 200 of FIG. 4) may include: a first housing (e.g., the first
housing 210 of FIG. 4) in which a first component is disposed; a second housing (e.g., the
second housing 220 of FIG. 4) in which a second component is disposed; a hinge module (e.g.,
the hinge module 240 of FIG. 4) rotatably connecting the first housing and the second housing to
each other; a flexible display (e.g., the flexible display 230 of FIG. 5) disposed to extend from
one surface of the first housing across an area in which the hinge module is disposed to one
surface of the second housing; and a coupler configured to transmit a signal between the first
component and the second component. The coupler may include: a first coupler (e.g., the first
coupler 311 of FIG. 4) electrically connected to the first component; and a second coupler (e.g.,
the second coupler 321 of FIG. 4) electrically connected to the second component and disposed
at a position corresponding to the first coupler and configured to transmit or receive a signal to or
from the first coupler by coupling to the first coupler.

[156] According to various embodiments, the first state of the electronic device may be
an unfolded state of the electronic device.

[157] According to various embodiments, the first coupler and the second coupler may
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be disposed adjacent to a rear surface of the flexible display, at a position corresponding to a
folding area on the hinge module.

[158] According to various embodiments, the first coupler and the second coupler may
be formed on an flexible printed circuit board(FPCB) having a rigid end, and extended from the
first housing and the second housing, respectively.

[159] According to various embodiments, the first component may include at least one
first antenna (e.g., the first antenna 212c of FIG. 4) and a processor, and the second component
may include at least one second antenna (e.g., the second antenna 325 of FIG. 4).

[160] According to various embodiments, the hinge module may include at least one
third antenna (e.g., the third antenna 335 of FIG. 4).

[161] According to various embodiments, the foldable electronic device may further
include: a third coupler (e.g., the third coupler 312 of FIG. 4) electrically connected to the first
component; and a fourth coupler (e.g., the fourth coupler 332 of FIG. 4) electrically connected to
the at least one third antenna.

[162] According to various embodiments, the fourth coupler may be disposed at a
position corresponding to the third coupler and configured to transmit or receive a signal to or
from the third coupler by coupling to the third coupler in a second state of the electronic device.
[163] According to various embodiments, the second state of the electronic device may
be a folded state or a state in which a folding angle between the first housing and the second
housing is within a specified angular range\.

[164] According to various embodiments, the first coupler and the second coupler may
be configured to transmit or receive a signal in an mmWave band.

[165] According to various embodiments, the first component may include at least one
first antenna and a processor, the second component may include at least one second antenna,

and the at least one second antenna may be a repeater antenna configured to receive a signal to
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be transmitted by the at least one first antenna from the second coupler coupled to the first
coupler and configured to transmit the signal through the at least one second antenna, based at
least in part on a command from the processor (e.g., the processor 212a of FIG. 4).

[166] According to various embodiments, the first coupler may be disposed on a first
side surface of the first housing, and when the second housing is folded with respect to the first
housing, the second coupler may be disposed on a side surface of the second housing
corresponding to the first side surface of the first housing.

[167] According to various embodiments, the processor may control a signal gain based
at least in part on a distance between the first coupler and the second coupler based on a folding
angle between the first housing and the second housing.

[168] According to various embodiments, the processor may control beam forming,
based at least in part on a distance between the first coupler and the second coupler based on a
folding angle between the first housing and the second housing.

[169] According to various embodiments, the hinge module may include a waveguide
antenna (e.g., the waveguide antenna 350 of FIG. 10).

[170] According to various embodiments of the disclosure, a foldable electronic device
(e.g., the foldable electronic device 200 of FIG. 4) may include: a first housing (e.g., the first
housing 210 of FIG. 4) having a first component disposed therein; a second housing (e.g., the
second housing 220 of FIG. 4) having a second component disposed therein; a hinge module
(e.g., the hinge module 240 of FIG. 4) rotatably connecting the first housing and the second
housing to each other and having a third component disposed therein; a flexible display (e.g., the
flexible display 230 of FIG. 5) disposed to extend from one surface of the first housing across an
area in which the hinge module is disposed to one surface of the second housing; and a coupler.
The coupler may include: a first coupler (e.g., the first coupler 311 of FIG. 4) electrically

connected to the first component; a second coupler (e.g., the second coupler 321 of FIG. 4)
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electrically connected to the second component, and in an unfolded state of the electronic device,
disposed at a position corresponding to the first coupler and transmitting or receiving a signal to
or from the first coupler by coupling to the first coupler; a third coupler (e.g., the third coupler
312 of FIG. 4) electrically connected to the first component; and a fourth coupler (e.g., the fourth
coupler 332 of FIG. 4) disposed at a position corresponding to the third coupler and transmitting
or receiving a signal to or from the third coupler by coupling to the third coupler in a folded state
or when the first housing and the second housing have a specified angular range therebetween.
[171] According to various embodiments, the first coupler and the second coupler may
be disposed adjacent to a rear surface of the flexible display, in a folding area on the hinge
module.

[172] According to various embodiments, the first coupler, the second coupler, and the
third coupler may transmit or receive a signal in an mmWave band.

[173] According to various embodiments, a foldable electronic device (e.g., the foldable
electronic device 200 of FIG. 10) includes: a first housing (e.g., the first housing 210 of FIG. 10)
having a first component disposed therein; a second housing (e.g., the second housing 220 of
FIG. 10) having a second component disposed therein; a hinge module (e.g., the hinge module
240 of FIG. 10) rotatably connecting the first housing and the second housing to each other; a
flexible display (e.g., the flexible display 230 of FIG. 11) disposed to extend from one surface of
the first housing across an area in which the hinge module is disposed to one surface of the
second housing; a waveguide (e.g., the waveguide 241 of FIG. 12) formed to penetrate from one
side to the other side of the hinge module; and at least one antenna (e.g., the antenna 341a of FIG.
13) feeding through one side of the waveguide.

[174] According to various embodiments, the at least one antenna may excite the
waveguide based at least in part on a command from a processor disposed in the first housing.

[175] The above-described electronic device according to various embodiments of the
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disclosure is not limited by the foregoing embodiments and illustrations, and it will be apparent
to those skilled in the art that many replacements, modifications, and variations can be made

with the technical scope of the disclosure.

49



10

15

20

[CLAIMS]
[Claim 1]
A foldable electronic device comprising:
a first housing in which a first component is disposed,;
a second housing in which a second component is disposed;
a hinge module rotatably connecting the first housing and the second housing to each
other;
a flexible display disposed to extend from one surface of the first housing across an area
in which the hinge module is disposed to one surface of the second housing; and
a coupler configured to transmit a signal between the first component and the second
component,
wherein the coupler includes:
a first coupler electrically connected to the first component; and
a second coupler electrically connected to the second component and disposed at a
position corresponding to the first coupler and configured to transmit or receive a signal to or
from the first coupler by coupling to the first coupler in a first state of electronic device.
[Claim 2]
The foldable electronic device of claim 1, wherein the first state of the electronic device
is an unfolded state of the electronic device.
[Claim 3]
The foldable electronic device of claim 1, wherein the first coupler and the second
coupler are disposed adjacent to a rear surface of the flexible display, at a position corresponding
to a folding area on the hinge module.

[Claim 4]
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The foldable electronic device of claim 1, wherein the first coupler and the second
coupler are formed on a flexible printed circuit board (FPCB) having a rigid end, and extended
from the first housing and the second housing, respectively.

[Claim 5]

The foldable electronic device of claim 1, wherein the first component includes at least
one first antenna and a processor, and

wherein the second component includes at least one second antenna.

[Claim 6]

The foldable electronic device of claim 1, wherein the hinge module includes at least one

third antenna.
[Claim 7]

The foldable electronic device of claim 6, further comprising:

a third coupler electrically connected to the first component; and

a fourth coupler electrically connected to the at least one third antenna.

[Claim 8]

The foldable electronic device of claim 7, wherein the fourth coupler is disposed at a
position corresponding to the third coupler and configured to transmit or receive a signal to or
from the third coupler by coupling to the third coupler in a second state of the electronic device.

[Claim 9]

The foldable electronic device of claim 8, wherein the second state of the electronic
device is a folded state or a state in which a folding angle between the first housing and the
second housing is within a specified angular range.

[Claim 10]
The foldable electronic device of claim 1, wherein the first coupler and the second

coupler are configured to transmit or receive a signal in a millimeter wave (mmWave) band.
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[Claim 11]

The foldable electronic device of claim 1, wherein the first component includes at least
one first antenna and a processor,

wherein the second component includes at least one second antenna, and

wherein the at least one second antenna is a repeater antenna configured to receive a
signal to be transmitted by the at least one first antenna from the second coupler coupled to the
first coupler and transmit the signal through the at least one second antenna, based at least in part
on a command from the processor.

[Claim 12]

The foldable electronic device of claim 11, wherein the first coupler is disposed on a first
side surface of the first housing, and

wherein when the second housing is folded with respect to the first housing, the second
coupler is disposed on a side surface of the second housing corresponding to the first side surface
of the first housing.

[Claim 13]

The foldable electronic device of claim 11, wherein the processor is configured to control
a signal gain based at least in part on a distance between the first coupler and the second coupler
based on a folding angle between the first housing and the second housing.

[Claim 14]

The foldable electronic device of claim 11, wherein the processor is configured to control
beam forming, based at least in part on a distance between the first coupler and the second
coupler based on a folding angle between the first housing and the second housing.

[Claim 15]
The foldable electronic device of claim 1, wherein the hinge module includes a

waveguide antenna.
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