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(54) ELECTRONIC DEVICE INCLUDING ANTENNA

(57)  An electronic device is provided. The electronic
device includes a first housing, a second housing includ-
ing a first surface, a second surface, and a third surface,
an antenna module including a printed circuit board
(PCB) and conductive patches disposed on one surface
ofthe PCB facing the third surface of the second housing,
a conductive plate disposed between the antenna mod-
ule and the third surface of the second housing, and a
wireless communication circuit electrically connected to
the antenna module, wherein the conductive patches
may be positioned at a first height from the second sur-
face of the second housing, wherein the conductive plate
may be parallel to the second surface of the second hous-
ing and positioned at a second height lower than the first <Cross-sectional view of A-A'>
height of the conductive patches, and wherein the wire- x
less communication circuit may be configured to supply Mﬂy
power to the conductive patches to transmit and/or re-

ceive a signal in a frequency band of 20 gigahertz (GHz)

or more.
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Description
[Technical Field]

[0001] The disclosure relates to an electronic device
including an antenna.

[Background Art]

[0002] In line with the development of communication
devices, electronic devices (e.g., notebook computers)
may include an antenna module capable of fast and high-
capacity transmission for production and transmission of
a variety of content, Internet connection with various
things (e.g., Internet of things (IoT)), or communication
connection between various types of sensors for auton-
omous driving. For example, the electronic device may
include an antenna module that radiates an mmWave
signal (hereinafter referred to as a millimeter wave
(mmWave) antenna module).

[0003] The mmWave antenna module may be dis-
posed adjacent to a housing that forms the appearance
of the electronic device. For example, the electronic de-
vice may include two mmWave antenna modules that
are disposed adjacent to side surfaces of the electronic
device and form beams toward the side surfaces.
[0004] The above information is presented as back-
ground information only to assist with an understanding
of the disclosure. No determination has been made, and
no assertion is made, as to whether any of the above
might be applicable as prior art with regard to the disclo-
sure.

[Disclosure of Invention]

[Technical Problem]

[0005] In the case where a first antenna module sup-
porting an mmWave band is disposed to face one side
surface of an electronic device, the first antenna module
may have limited antenna coverage in consideration of
the directivity of a signal in the mmWave band. In addi-
tion, in the case where the electronic device in which the
first antenna module is disposed corresponds to, for ex-
ample, a notebook computer, the electronic device may
be used by a user in the state of being disposed on a
support structure (e.g., a desk). The support structure
(e.g., a desk) may interfere with a signal transmitted
and/or received by the first antenna module, which may
make it difficult to secure antenna coverage.

[0006] Aspects of the disclosure are to address at least
the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of the disclosure is to provide a
conductive plate between an antenna module and a
housing of the electronic device to reflect a signal having
polarized wave characteristics in a first direction, which
is transmitted and/or received by the antenna module.
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[0007] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent
from the description, or may be learned by practice of
the presented embodiments.

[Solution to Problem]

[0008] In accordance with an aspect of the disclosure,
an electronic device is provided. The electronic device
includes a first housing, a second housing including a
first surface facing the first housing when the first housing
and the second housing are in a folded state, a second
surface opposite the first surface, and a third surface be-
tween the first surface and the second surface, and ro-
tatably connected to the firsthousing, an antenna module
including a printed circuit board (PCB) and conductive
patches disposed on one surface of the PCB facing the
third surface of the second housing and disposed adja-
cent to the third surface of the second housing, a con-
ductive plate disposed between the antenna module and
the third surface of the second housing, and a wireless
communication circuit electrically connected to the an-
tenna module, wherein the conductive patches may be
positioned at a first height from the second surface of the
second housing, wherein the conductive plate may be
parallel to the second surface of the second housing and
positioned at a second height lower than the first height
of the conductive patches, and wherein the wireless com-
munication circuit may be configured to supply power to
the conductive patches to transmit and/or receive a signal
in a frequency band of 20 gigahertz (GHz) or more.

[0009] In accordance with another aspect of the dis-
closure, an electronic device is provided. The electronic
device includes a first housing, a second housing includ-
ing a first surface facing the first housing when the first
housing and the second housing are in a folded state, a
second surface opposite the first surface, and a third sur-
face between the first surface and the second surface,
and rotatably connected to the first housing, an antenna
module disposed adjacent to the third surface of the sec-
ond housing and including a printed circuit board (PCB)
and conductive patches disposed on one surface of the
PCB facing in a second direction forming a specific angle
with a first direction perpendicular to the third surface of
the second housing, a conductive plate at least a portion
of which is disposed between the antenna module and
the third surface of the second housing, and a wireless
communication circuit electrically connected to the an-
tenna module, wherein the first surface and the third sur-
face may form a first corner, wherein the conductive
patches may be positioned at a first height from the sec-
ond surface of the second housing, wherein at least a
portion of the conductive plate may be parallel to the sec-
ond surface of the second housing and positioned at a
second heightlower than the first height of the conductive
patches, and wherein the wireless communication circuit
may be configured to supply power to the conductive
patches to transmit and/or receive a signal in a frequency
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band of 20 GHz or more.

[0010] In accordance with another aspect of the dis-
closure, a mobile communication device is provided. The
mobile communication device includes a display dis-
posed on a front surface of the mobile communication
device, a frame structure configured to form a first side
surface of the mobile communication device, arear cover
configured to form at least a portion of a rear surface of
the mobile communication device, an antenna module
disposed adjacent to the first side surface of the mobile
communication device and including a printed circuit
board (PCB) and conductive patches disposed on one
surface of the PCB facing the first side surface, a con-
ductive plate disposed between the antenna module and
the first side surface of the mobile communication device,
and a wireless communication circuit electrically con-
nected to the antenna module, wherein the conductive
patches may be positioned at a first height from the rear
cover, wherein the conductive plate may be parallel to
the rear cover and positioned at a second height higher
than the first height of the conductive patches, and where-
in the wireless communication circuit may be configured
to supply power to the conductive patches to transmit
and/or receive a signal in a frequency band of 20 GHz
or more.

[Advantageous Effects of Invention]

[0011] According to various embodiments disclosed in
this document, the electronic device is able to secure a
wide antenna coverage, based on a signal reflected by
the conductive plate.

[0012] Other aspects, advantages, and salient fea-
tures of the disclosure will become apparent to those
skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings,
discloses various embodiments of the disclosure.

[Brief Description of Drawings]

[0013] The above and other aspects, features, and ad-
vantages of certain embodiments of the disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings.

FIG. 1 is a diagram illustrating an electronic device
in a network environment according to an embodi-
ment of the disclosure;

FIG. 2Ais a diagram illustrating an electronic device
in an unfolded state and a folded state according to
an embodiment of the disclosure;

FIG. 2B is a diagram illustrating a rear side of an
electronic device in a folded state according to an
embodiment of the disclosure;

FIG. 3A is a cross-sectional view of a first antenna
module according to an embodiment of the disclo-
sure;

FIG. 3B is a diagram illustrating a first antenna mod-
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ule according to an embodiment of the disclosure;
FIG. 4 is adiagramillustrating an arrangement struc-
ture of a first antenna module and a conductive plate
according to an embodiment of the disclosure;

FIG. 5A is a cross-sectional view taken along line A-
A’ of the portion A shown in FIG. 4 according to an
embodiment of the disclosure;

FIG. 5B is a diagram illustrating a first portion of a
first housing corresponding to a first antenna module
when an electronic device is in a folded state accord-
ing to an embodiment of the disclosure;

FIG. 5C is a diagram illustrating a first portion of a
first housing corresponding to a first antenna module
when an electronic device is in a folded state accord-
ing to an embodiment of the disclosure;

FIG. 6 is a diagram illustrating an example in which
a conductive plate and a first antenna module are
spaced apart according to an embodiment of the dis-
closure;

FIG. 7 is a diagram illustrating RF signals reflected
by a conductive plate according to an embodiment
of the disclosure;

FIG. 8 is a diagram illustrating comparison of beam
widths of transmission/reception beams transmit-
ted/received by a first antenna module depending
on the presence or absence of a conductive plate
according to an embodiment of the disclosure;

FIG. 9 is a diagram illustrating an electronic device
further including a conductive structure disposed un-
der a conductive plate according to an embodiment
of the disclosure;

FIG. 10is a diagram illustrating comparison of beam
widths of transmission/reception beams transmit-
ted/received by a first antenna module depending
on the presence or absence of a conductive plate,
based on the embodiment shown in FIG. 9 including
a conductive structure according to an embodiment
of the disclosure;

FIG. 11 is a diagram illustrating a first antenna mod-
ule facing in a fifth direction forming a specific angle
with a third direction perpendicular to a third surface
of a second housing according to an embodiment of
the disclosure;

FIG. 12A is a diagram illustrating comparison of
beam widths of transmission/reception beams de-
pending on the presence or absence of a conductive
plate, based on the first antenna module facing in
the fifth direction shown in FIG. 11 according to an
embodiment of the disclosure;

FIG. 12B is a diagram illustrating comparison of
beam widths of transmission/reception beams de-
pending on a length of a conductive plate in a longi-
tudinal direction according to an embodiment of the
disclosure;

FIG. 13 is a diagram illustrating an example in which
a conductive layer of a main printed circuit board
extendsin athird direction and in which signals trans-
mitted/received by a firstantenna module are reflect-
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ed by the conductive layer according to an embodi-
ment of the disclosure;

FIG. 14 is a perspective view illustrating a front sur-
face and a rear surface of an electronic device ac-
cording to an embodiment of the disclosure;

FIG. 15 is a diagram illustrating the positions of an-
tenna modules disposed inside the electronic device
shown in FIG. 14 according to an embodiment of the
disclosure; and

FIG. 16 is a cross-sectional view of the electronic
device taken along line A-A’ in FIG. 15 according to
an embodiment of the disclosure.

[0014] Throughout the drawings, it should be noted
that like reference numbers are used to depict the same

or similar elements, features, and structures.

[Mode for Carrying out the Invention]

[0015] The following description with reference to the
accompanying drawings is provided to assist in a com-
prehensive understanding of various embodiments of the
disclosure as defined by the claims and their equivalents.
It includes various specific details to assist in that under-
standing but these are to be regarded as merely exem-
plary. Accordingly, those of ordinary skill in the art will
recognize that various changes and modifications of the
various embodiments described herein can be made
without departing from the scope and spirit of the disclo-
sure. In addition, descriptions of well-known functions
and constructions may be omitted for clarity and concise-
ness.

[0016] The terms and words used in the following de-
scription and claims are not limited to the bibliographical
meanings, but, are merely used by the inventor to enable
a clear and consistent understanding of the disclosure.
Accordingly, it should be apparent to those skilled in the
art that the following description of various embodiments
of the disclosure is provided for illustration purpose only
and not for the purpose of limiting the disclosure as de-
fined by the appended claims and their equivalents.
[0017] Itistobe understood thatthe singular forms "a,"
"an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference
to "a component surface" includes reference to one or
more of such surfaces.

[0018] FIG. 1 is a block diagram illustrating an elec-
tronic device 101 in a network environment 100 accord-
ing to an embodiment of the disclosure. Referring to FIG.
1, the electronic device 101 in the network environment
100 may communicate with an electronic device 102 via
a first network 198 (e.g., a short-range wireless commu-
nication network), or at least one of an electronic device
104 or a server 108 via a second network 199 (e.g., a
long-range wireless communication network). According
to an embodiment, the electronic device 101 may com-
municate with the electronic device 104 via the server
108. According to an embodiment, the electronic device
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101 may include a processor 120, memory 130, an input
module 150, a sound output module 155, a display mod-
ule 160, an audio module 170, a sensor module 176, an
interface 177, a connecting terminal 178, a haptic module
179, a camera module 180, a power management mod-
ule 188, a battery 189, a communication module 190, a
subscriber identification module (SIM) 196, or an antenna
module 197. In some embodiments, at least one of the
components (e.g., the connecting terminal 178) may be
omitted from the electronic device 101, or one or more
other components may be added in the electronic device
101. In some embodiments, some of the components
(e.g., the sensor module 176, the camera module 180,
or the antenna module 197) may be implemented as a
single component (e.g., the display module 160).
[0019] The processor 120 may execute, for example,
software (e.g., a program 140) to control at least one
other component (e.g., a hardware or software compo-
nent) of the electronic device 101 coupled with the proc-
essor 120, and may perform various data processing or
computation. According to one embodiment, as at least
part of the data processing or computation, the processor
120 may store a command or data received from another
component (e.g., the sensor module 176 or the commu-
nication module 190) in volatile memory 132, process
the command or the data stored in the volatile memory
132, and store resulting data in non-volatile memory 134.
According to an embodiment, the processor 120 may in-
clude a main processor 121 (e.g., a central processing
unit (CPU) or an application processor (AP)), or an aux-
iliary processor 123 (e.g., a graphics processing unit
(GPU), a neural processing unit (NPU), an image signal
processor (ISP), a sensor hub processor, or a commu-
nication processor (CP)) that is operable independently
from, or in conjunction with, the main processor 121. For
example, when the electronic device 101 includes the
main processor 121 and the auxiliary processor 123, the
auxiliary processor 123 may be adapted to consume less
power than the main processor 121, or to be specific to
a specified function. The auxiliary processor 123 may be
implemented as separate from, or as part of the main
processor 121.

[0020] The auxiliary processor 123 may control at least
some of functions or states related to at least one com-
ponent (e.g., the display module 160, the sensor module
176, or the communication module 190) among the com-
ponents of the electronic device 101, instead of the main
processor 121 while the main processor 121 is in an in-
active (e.g., sleep) state, or together with the main proc-
essor 121 while the main processor 121 is in an active
state (e.g., executing an application). According to an
embodiment, the auxiliary processor 123 (e.g., an image
signal processor or a communication processor) may be
implemented as part of another component (e.g., the
camera module 180 or the communication module 190)
functionally related to the auxiliary processor 123. Ac-
cording to an embodiment, the auxiliary processor 123
(e.g., the neural processing unit) may include a hardware
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structure specified for artificial intelligence model
processing. An artificial intelligence model may be gen-
erated by machine learning. Such learning may be per-
formed, e.g., by the electronic device 101 where the ar-
tificial intelligence is performed or via a separate server
(e.g., the server 108). Learning algorithms may include,
but are not limited to, e.g., supervised learning, unsuper-
vised learning, semi-supervised learning, or reinforce-
ment learning. The artificial intelligence model may in-
clude a plurality of artificial neural network layers. The
artificial neural network may be a deep neural network
(DNN), a convolutional neural network (CNN), a recurrent
neural network (RNN), a restricted boltzmann machine
(RBM), a deep belief network (DBN), a bidirectional re-
current deep neural network (BRDNN), deep Q-network
or a combination of two or more thereof but is not limited
thereto. The artificial intelligence model may, additionally
or alternatively, include a software structure other than
the hardware structure.

[0021] The memory 130 may store various data used
by at least one component (e.g., the processor 120 or
the sensor module 176) of the electronic device 101. The
various data may include, for example, software (e.g.,
the program 140) and input data or output data for a com-
mand related thereto. The memory 130 may include the
volatile memory 132 or the non-volatile memory 134.
[0022] The program 140 may be stored in the memory
130 as software, and may include, for example, an op-
erating system (OS) 142, middleware 144, or an appli-
cation 146.

[0023] The input module 150 may receive a command
or data to be used by another component (e.g., the proc-
essor 120) of the electronic device 101, from the outside
(e.g., auser) of the electronic device 101. The input mod-
ule 150 may include, for example, a microphone, a
mouse, a keyboard, a key (e.g., a button), or a digital pen
(e.g., a stylus pen).

[0024] The sound output module 155 may output
sound signals to the outside of the electronic device 101.
The sound output module 155 may include, for example,
a speaker or a receiver. The speaker may be used for
general purposes, such as playing multimedia or playing
record. The receiver may be used for receiving incoming
calls. According to an embodiment, the receiver may be
implemented as separate from, or as part of the speaker.
[0025] The display module 160 may visually provide
information to the outside (e.g., a user) of the electronic
device 101. The display module 160 may include, for
example, a display, a hologram device, or a projector and
control circuitry to control a corresponding one of the dis-
play, hologram device, and projector. According to an
embodiment, the display module 160 may include a touch
sensor adapted to detect a touch, or a pressure sensor
adapted to measure the intensity of force incurred by the
touch.

[0026] The audio module 170 may convert a sound
into an electrical signal and vice versa. According to an
embodiment, the audio module 170 may obtain the sound
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via the input module 150, or output the sound via the
sound output module 155 or a headphone of an external
electronic device (e.g., an electronic device 102) directly
(e.g., wiredly) or wirelessly coupled with the electronic
device 101.

[0027] The sensor module 176 may detect an opera-
tional state (e.g., power or temperature) of the electronic
device 101 or an environmental state (e.g., a state of a
user) external to the electronic device 101, and then gen-
erate an electrical signal or data value corresponding to
the detected state. According to an embodiment, the sen-
sor module 176 may include, for example, a gesture sen-
sor, a gyro sensor, an atmospheric pressure sensor, a
magnetic sensor, an acceleration sensor, a grip sensor,
a proximity sensor, a color sensor, an infrared (IR) sen-
sor, a biometric sensor, a temperature sensor, a humidity
sensor, or an illuminance sensor.

[0028] The interface 177 may support one or more
specified protocols to be used for the electronic device
101 to be coupled with the external electronic device
(e.g., the electronic device 102) directly (e.g., wiredly) or
wirelessly. According to an embodiment, the interface
177 may include, for example, a high definition multime-
dia interface (HDMI), a universal serial bus (USB) inter-
face, a secure digital (SD) card interface, or an audio
interface.

[0029] A connecting terminal 178 may include a con-
nector via which the electronic device 101 may be phys-
ically connected with the external electronic device (e.g.,
the electronic device 102). According to an embodiment,
the connecting terminal 178 may include, for example, a
HDMI connector, a USB connector, a SD card connector,
or an audio connector (e.g., a headphone connector).
[0030] The haptic module 179 may convert an electri-
cal signal into a mechanical stimulus (e.g., a vibration or
a movement) or electrical stimulus which may be recog-
nized by a user via his tactile sensation or kinesthetic
sensation. According to an embodiment, the haptic mod-
ule 179 may include, for example, a motor, a piezoelectric
element, or an electric stimulator.

[0031] The camera module 180 may capture a still im-
age or moving images. According to an embodiment, the
camera module 180 may include one or more lenses,
image sensors, image signal processors, or flashes.
[0032] The power management module 188 may man-
age power supplied to the electronic device 101. Accord-
ing to one embodiment, the power management module
188 may be implemented as at least part of, for example,
a power management integrated circuit (PMIC).

[0033] The battery 189 may supply power to at least
one component of the electronic device 101. According
to an embodiment, the battery 189 may include, for ex-
ample, a primary cell which is not rechargeable, a sec-
ondary cell which is rechargeable, or a fuel cell.

[0034] The communication module 190 may support
establishing a direct (e.g., wired) communication channel
or a wireless communication channel between the elec-
tronic device 101 and the external electronic device (e.g.,
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the electronic device 102, the electronic device 104, or
the server 108) and performing communication via the
established communication channel. The communica-
tion module 190 may include one or more communication
processors that are operable independently from the
processor 120 (e.g., the application processor (AP)) and
supports a direct (e.g., wired) communication or a wire-
less communication. According to an embodiment, the
communication module 190 may include a wireless com-
munication module 192 (e.g., a cellular communication
module, a short-range wireless communication module,
or a global navigation satellite system (GNSS) commu-
nication module) or a wired communication module 194
(e.g., alocal area network (LAN) communication module
or a power line communication (PLC) module). A corre-
sponding one of these communication modules may
communicate with the external electronic device via the
first network 198 (e.g., a short-range communication net-
work, such as Bluetooth™, wireless-fidelity (Wi-Fi) direct,
orinfrared data association (IrDA)) or the second network
199 (e.g., along-range communication network, such as
a legacy cellular network, a 5G network, a next-genera-
tion communication network, the Internet, or a computer
network (e.g., LAN or wide area network (WAN)). These
various types of communication modules may be imple-
mented as a single component (e.g., a single chip), or
may be implemented as multi components (e.g., multi
chips) separate from each other. The wireless commu-
nication module 192 may identify and authenticate the
electronic device 101 in a communication network, such
as the first network 198 or the second network 199, using
subscriber information (e.g., international mobile sub-
scriber identity (IMSI)) stored in the subscriber identifi-
cation module 196.

[0035] The wireless communication module 192 may
support a 5G network, after a 4G network, and next-gen-
eration communication technology, e.g., new radio (NR)
access technology. The NR access technology may sup-
port enhanced mobile broadband (eMBB), massive ma-
chine type communications (mMTC), or ultra-reliable and
low-latency communications (URLLC). The wireless
communication module 192 may support a high-frequen-
cy band (e.g., the mmWave band) to achieve, e.g., a high
data transmission rate. The wireless communication
module 192 may support various technologies for secur-
ing performance on a high-frequency band, such as, e.g.,
beamforming, massive multiple-input and multiple-out-
put (massive MIMO), full dimensional MIMO (FD-MIMO),
array antenna, analog beam-forming, or large scale an-
tenna. The wireless communication module 192 may
support various requirements specified in the electronic
device 101, an external electronic device (e.g., the elec-
tronic device 104), or a network system (e.g., the second
network 199). According to an embodiment, the wireless
communication module 192 may support a peak data
rate (e.g., 20Gbps or more) forimplementing eMBB, loss
coverage (e.g., 164dB or less) for implementing mMTC,
or U-plane latency (e.g., 0.5ms or less for each of down-
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link (DL) and uplink (UL), or a round trip of 1ms or less)
for implementing URLLC.

[0036] The antenna module 197 may transmit or re-
ceive a signal or power to or from the outside (e.g., the
external electronic device) of the electronic device 101.
According to an embodiment, the antenna module 197
may include an antenna including a radiating element
composed of a conductive material or a conductive pat-
tern formed in or on a substrate (e.g., a printed circuit
board (PCB)). According to an embodiment, the antenna
module 197 may include a plurality of antennas (e.g.,
array antennas). In such a case, at least one antenna
appropriate for a communication scheme used in the
communication network, such as the first network 198 or
the second network 199, may be selected, for example,
by the communication module 190 (e.g., the wireless
communication module 192) from the plurality of anten-
nas. The signal or the power may then be transmitted or
received between the communication module 190 and
the external electronic device via the selected at least
one antenna. According to an embodiment, another com-
ponent (e.g., a radio frequency integrated circuit (RFIC))
other than the radiating element may be additionally
formed as part of the antenna module 197.

[0037] According to various embodiments, the anten-
na module 197 may form a mmWave antenna module.
According to an embodiment, the mmWave antenna
module may include a printed circuit board, a RFIC dis-
posed on a first surface (e.g., the bottom surface) of the
printed circuit board, or adjacent to the first surface and
capable of supporting a designated high-frequency band
(e.g., the mmWave band), and a plurality of antennas
(e.g., array antennas) disposed on a second surface
(e.g., the top oraside surface) of the printed circuit board,
or adjacent to the second surface and capable of trans-
mitting or receiving signals of the designated high-fre-
quency band.

[0038] At least some of the above-described compo-
nents may be coupled mutually and communicate signals
(e.g., commands or data) therebetween via an inter-pe-
ripheral communication scheme (e.g., abus, general pur-
pose input and output (GPIO), serial peripheral interface
(SPI), or mobile industry processor interface (MIPI)).
[0039] According to an embodiment, commands or da-
ta may be transmitted or received between the electronic
device 101 and the external electronic device 104 via the
server 108 coupled with the second network 199. Each
of the electronic devices 102 or 104 may be a device of
a same type as, or a different type, from the electronic
device 101. According to an embodiment, all or some of
operations to be executed at the electronic device 101
may be executed at one or more of the external electronic
devices 102, 104, or 108. For example, if the electronic
device 101 should perform a function or a service auto-
matically, or in response to a request from a user or an-
other device, the electronic device 101, instead of, or in
addition to, executing the function or the service, may
request the one or more external electronic devices to
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perform at least part of the function or the service. The
one or more external electronic devices receiving the re-
quest may perform the at least part of the function or the
service requested, or an additional function or an addi-
tional service related to the request, and transfer an out-
come of the performing to the electronic device 101. The
electronic device 101 may provide the outcome, with or
without further processing of the outcome, as at least
part of a reply to the request. To that end, a cloud com-
puting, distributed computing, mobile edge computing
(MEC), or client-server computing technology may be
used, for example. The electronic device 101 may pro-
vide ultra low-latency services using, e.g., distributed
computing or mobile edge computing. In another embod-
iment, the external electronic device 104 may include an
internet-of things (loT) device. The server 108 may be
anintelligent server using machine learning and/or a neu-
ral network. According to an embodiment, the external
electronic device 104 or the server 108 may be included
in the second network 199. The electronic device 101
may be applied to intelligent services (e.g., smart home,
smart city, smart car, or healthcare) based on 5G com-
munication technology or loT-related technology.
[0040] The electronic device according to various em-
bodiments may be one of various types of electronic de-
vices. The electronic devices may include, for example,
a portable communication device (e.g., a smartphone),
a computer device, a portable multimedia device, a port-
able medical device, a camera, a wearable device, or a
home appliance. According to an embodiment of the dis-
closure, the electronic devices are not limited to those
described above.

[0041] It should be appreciated that various embodi-
ments of the present disclosure and the terms used there-
in are not intended to limit the technological features set
forth herein to particular embodiments and include vari-
ous changes, equivalents, or replacements for a corre-
sponding 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 under-
stood 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," "atleast one of Aor 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 "1st" and "2nd,"
or "first" and "second" may be used to simply distinguish
a corresponding component from another, and does not
limit the components in other aspect (e.g., 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 "op-
eratively" or "communicatively", as "coupled with," "cou-
pled to," "connected with," or "connected to" another el-
ement (e.g.,a second element), it means thatthe element
may be coupled with the other element directly (e.g.,
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wiredly), wirelessly, or via a third element.

[0042] As used in connection with various embodi-
ments 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 mini-
mum unit or part thereof, adapted to perform one or more
functions. Forexample, according to an embodiment, the
module may be implemented in a form of an application-
specific integrated circuit (ASIC).

[0043] Various embodiments as set forth herein may
be implemented as software (e.g., the program 140) in-
cluding one or more instructions that are stored in a stor-
age medium (e.g., internal memory 136 or external mem-
ory 138) thatis readable by a machine (e.g., the electronic
device 101). For example, a processor (e.g., the proces-
sor 120) of the machine (e.g., the electronic device 101)
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 differ-
entiate between where data is semi-permanently stored
in the storage medium and where the data is temporarily
stored in the storage medium.

[0044] According to an embodiment, a method accord-
ing 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 prod-
uct between a seller and a buyer. The computer program
product may be distributed in the form of a machine-read-
able storage medium (e.g., compact disc read only mem-
ory (CD-ROM)), or be distributed (e.g., downloaded or
uploaded) online via an application store (e.g., Play-
Store™), or between two user devices (e.g., smart
phones) directly. If distributed online, at least part of the
computer program product may be temporarily generat-
ed 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.
[0045] According to various embodiments, each com-
ponent (e.g., a module or a program) of the above-de-
scribed components may include a single entity or mul-
tiple entities, and some of the multiple entities may be
separately disposed in different components. According
to various embodiments, one or more of the above-de-
scribed components may be omitted, or one or more oth-
er components may be added. Alternatively or addition-
ally, a plurality of components (e.g., modules or pro-
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grams) may be integrated into a single component. In
such a case, according to various embodiments, the in-
tegrated component may still perform one or more func-
tions of each of the plurality of components in the same
or similar manner as they are performed by a correspond-
ing one of the plurality of components before the integra-
tion. According to various embodiments, operations per-
formed by the module, the program, or another compo-
nent may be carried out sequentially, in parallel, repeat-
edly, 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.

[0046] FIG. 2A is a diagram illustrating an electronic
device in an unfolded state and a folded state according
to an embodiment of the disclosure.

[0047] FIG. 2B is a diagram illustrating a rear side of
an electronic device in a folded state according to an
embodiment of the disclosure.

[0048] Referring to FIGS. 2A and 2B, an electronic de-
vice 101 according to an embodiment may include a first
housing 211, a second housing 212, a display 220, a
hinge structure 230, a keyboard 240, and/or keypad 250.
[0049] According to an embodiment, the first housing
211 and/or the second housing 212 may constitute at
least a part of the exterior of the electronic device 101.
In an embodiment, at least a portion of the first housing
211 and/or the second housing 212 may be formed of
coated or tinted glass, ceramic, polymer, metal (e.g., alu-
minum, stainless steel (STS), or magnesium), of a com-
bination of at least two of the above materials.

[0050] Accordingto an embodiment, the second hous-
ing 212 may be rotatably connected to the first housing
211. For example, the first housing 211 and the second
housing 212 may be connected by a hinge structure 230.
For example, the second housing 212 may rotate about
a first axis (e.g., the y-axis) relative to the first housing
211. In an embodiment, the first housing 211 and the
second housing 212 may be disposed on both sides of
the first axis (e.g., the y-axis) and have an overall sym-
metrical shape with respect to the first axis. However,
not limited to a symmetrical shape, the first housing 211
and the second housing 212 may have an asymmetric
shape with respect to the first axis.

[0051] According to an embodiment, the display 220
may be positioned in the first housing 211. For example,
the display 220 may be disposed in the first housing 211
to form a portion of aninner space of the electronic device
101. In an embodiment, a plurality of electronic compo-
nents (e.g., a printed circuit board) may be disposed in
the inner space of the electronic device 101. In an em-
bodiment, the display 220 may be coupled to or disposed
adjacent to a touch detection circuit, a pressure sensor
capable of measuring the intensity (pressure) of a touch,
and/or a digitizer detecting a magnetic-field type stylus
pen.

[0052] Accordingto an embodiment, the second hous-
ing 212 may include a first surface 231, a second surface
232, a third surface 233, a fourth surface 234 and/or a
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fifth surface 235. In an embodiment, the first surface 231
may indicate a surface facing the first housing 211 in the
state in which the first housing 211 and the second hous-
ing 212 are folded (e.g., in a folded state). In an embod-
iment, the second surface 232 may indicate the opposite
surface of the first surface 231. For example, the second
surface 232 may be a surface facing in a direction (e.g.,
the -z direction) opposite a first direction (e.g., the +z
direction) in which the first surface 231 faces. As another
example, the second surface 232 may indicate a surface
parallel to the first surface 231. In an embodiment, the
third surface 233, the fourth surface 234, and the fifth
surface 235 may correspond to surfaces surrounding a
space between the first surface 231 and the second sur-
face 232. Forexample, the third surface 233 may indicate
a surface substantially perpendicular to the first surface
231 and the second surface 232. In an embodiment, the
first surface 231 and the third surface 233 may form a
first corner 281.

[0053] According to an embodiment, the keyboard 240
may be disposed on the first surface 231 of the second
housing 212. In an embodiment, the keypad 250 may be
disposed on the first surface 231 of the second housing
212. For example, the keypad 250 may be positioned in
a second direction (e.g., the -x direction) with respect to
the keyboard 240. In an embodiment, the keypad 250
may identify a user’s touch input using a touch sensor
coupled to the keypad 250. For example, when a part
(e.g., afinger) of the user’s body comes into contact with
at least a portion of the keypad 250, the sensor of the
keypad 250 may detect a change in the capacitance of
the portion in contact with the body part, thereby identi-
fying the user’s touch input.

[0054] According to an embodiment, the electronic de-
vice 101 may include a first antenna module 261 and/or
asecond antennamodule 262, and the first antenna mod-
ule 261 and the second antenna module 262 may be
disposed adjacent to one surface of the second housing
212. For example, the first antenna module 261 may be
disposed adjacent to the third surface 233 of the second
housing 212. As another example, the second antenna
module 262 may be disposed adjacent to the fifth surface
235 of the second housing 212. In an embodiment, the
first antenna module 261 may be disposed to form a
beam in a third direction (e.g., the -y direction), and the
second antenna module 262 may be disposed to form a
beam in a fourth direction (e.g., the +y direction). In an
embodiment, the first antenna module 261 and the sec-
ond antenna module 262 may transmit and/or receive a
signal of a specific frequency band (e.g., 7.125 GHz and
20 GHz) or more. For example, the specific frequency
band may indicate a frequency band of mmWave.
[0055] Although it has been described that the elec-
tronic device 101 includes the first antenna module 261
and the second antenna module 262 in FIGS. 2A and
2B, this is only an example, and in another embodiment,
the electronic device 101 may include various numbers
of antenna modules. For example, the electronic device
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101 may include a third antenna module in addition to
the first antenna module 261 and the second antenna
module 262.

[0056] Although it has been described that the first an-
tenna module 261 and the second antenna module 262
are disposed adjacent to one surface of the second hous-
ing 212 in FIGS. 2A and 2B, this is only an example, and
in another embodiment, the first antenna module 261
and/or the second antenna module 262 may be disposed
at various positions of the electronic device 101. For ex-
ample, the first antenna module 261 and/or the second
antenna module 262 may be disposed in the first housing
211.

[0057] Accordingto an embodiment, the electronic de-
vice 101 may be in an unfolded state, a folded state,
and/or an intermediate state. In an embodiment, the state
of the electronic device 101 may vary depending on the
angle or distance between the first housing 211 and the
second housing 212. For example, the state in which the
first housing 211 and the second housing 212 are dis-
posed at an angle of about 130 to 135 degrees therebe-
tween may be an unfolded state. As another example,
the state in which the first housing 211 and the second
housing 212 are disposed to face each other may be a
folded state. As another example, the state in which the
first housing 211 and the second housing 212 are dis-
posed at a certain angle (e.g., an angle between about
0 degrees and 130 degrees) therebetween may be an
intermediate state. However, the specific angle formed
by the first housing 211 and the second housing 212 in
the folded state and unfolded state is provided for con-
venience of explanation, and is not limited thereto.
[0058] FIG. 3A is a diagram illustrating a cross-sec-
tional view of a first antenna module according to an em-
bodiment of the disclosure.

[0059] Referring to FIG. 3A, the first antenna module
261 according to an embodiment may include a first print-
ed circuit board 320, conductive patches 310, a wireless
communication circuit 332, and/or a power manage in-
tegrate circuit (PMIC) 331. In an embodiment, the first
antenna module 261 may further include a shielding
member 340 (e.g., a shield can).

[0060] Inanembodiment, the first printed circuit board
320 may include a plurality of conductive layers and a
plurality of non-conductive layers alternately stacked with
the conductive layers. The first printed circuit board 320
may provide electrical connections between various
electronic components disposed on the first printed cir-
cuit board 320 using wires and conductive vias formed
in the conductive layers.

[0061] Inanembodiment, the firstantenna module 261
may include conductive patches 310. For example, the
first antenna module 261 may include a first conductive
patch 311, a second conductive patch 312, a third con-
ductive patch 313, a fourth conductive patch 314, and/or
a fifth conductive patch 315. In an embodiment, the con-
ductive patches 310 may act as antenna elements for
forming directional beams. In an embodiment, the con-
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ductive patches 310 may be formed on a first surface of
the first printed circuit board 320 as shown in FIG. 3A. In
another embodiment, the conductive patches 310 may
be formed inside the first printed circuit board 320. Ac-
cording to an embodiment, the first antenna module 261
may further include a plurality of antenna arrays (e.g., a
dipole antenna array and/or an additional patch antenna
array) of the same or a different shape or type in addition
to the conductive patches 310.

[0062] Inanembodiment, the wireless communication
circuit 332 may be disposed on a second surface oppo-
site the first surface of the first printed circuit board 320.
In an embodiment, the wireless communication circuit
332 may be configured to process an RF signal in a spe-
cific frequency band (e.g., a frequency band of 10 GHz
or more) transmitted and/or received through the con-
ductive patches 310. According to an embodiment, the
wireless communication circuit 332 may convert a base-
band signal obtained from the processor 120 to an RF
signal in a specific frequency band in order to transmit a
radio frequency (RF) signal in a specific frequency band.
The wireless communication circuit 332 may convert an
RF signal in a specific frequency band received through
the conductive patches 310 into a baseband signal and
provide the same to the processor 120.

[0063] According to an embodiment, an RF signal
transmitted and/or received in a frequency band of about
10 GHz or more (or about 20 GHz or more) may have
polarization characteristics. For example, afirst RF signal
in a frequency band of about 10 GHz or more may have
a vertical polarization characteristic, and a second RF
signal in a frequency band of about 10 GHz or more may
have a horizontal polarization characteristic. According-
ly, the electronic device 101 may transmit a variety of
information to an external device using the first RF signal
and/or the second RF signal having different polarization
characteristics.

[0064] According to another embodiment, the wireless
communication circuit 332 may up-convert an IF signal
(e.g., about 9 GHz to about 11 GHz) obtained from an
intermediate frequency integrate circuit (IFIC) into an RF
signalin a selected bandin orderto transmitan RF signal.
In addition, the wireless communication circuit 332 may
down-convert an RF signal obtained through the conduc-
tive patches 310 to convert the signal into an IF signal
and transmit the same to the IFIC.

[0065] The PMIC 331 according to an embodiment
may be disposed on the second surface of the first printed
circuit board 320. The PMIC 331 may provide power re-
quired for various electronic components (e.g., the wire-
less communication circuit 332) of the first antenna mod-
ule 261.

[0066] In an embodiment, the shielding member 340
may be disposed on the second surface of the first printed
circuit board 320 to electromagnetically shield at least
one of the wireless communication circuit 332 and the
PMIC 331. For example, the shielding member 340 may
be disposed on the second surface of the first printed
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circuit board 320 so as to cover the wireless communi-
cation circuit 332 and/or the PMIC 331. In an embodi-
ment, the shielding member 340 may include, but is not
limited to, an encapsulant such as an epoxy molding com-
pound (EMC) or a shield can.

[0067] Although the first antenna module 261 is illus-
trated in FIG. 3A to include conductive patches 310 form-
ing a 1x5 antenna arrayi, it is not limited thereto and the
first antenna module 261 may include conductive patch-
es having a variety of numbers and arrangement struc-
tures. For example, the first antenna module 261 may
include a first conductive patch 311 and a second con-
ductive patch 312, and the first conductive patch 311 and
the second conductive patch 312 may forma 1x2 antenna
array. As another example, the first antenna module 261
may include a first conductive patch 311, a second con-
ductive patch 312, a third conductive patch 313, and a
fourth conductive patch 314, and the first conductive
patch 311, the second conductive patch 312, the third
conductive patch 313, and the fourth conductive patch
314 may form a 1x4 antenna array. Hereinafter, an an-
tenna module including conductive patches forming a
1x4 antenna array according to another embodiment is
illustrated in FIG. 3B.

[0068] FIG. 3B is a diagram illustrating a first antenna
module according to an embodiment of the disclosure.
[0069] Referringto FIG. 3B, afirstantenna module 361
according to an embodiment may include a plurality of
conductive patches 350. For example, the first antenna
module 361 may include a first conductive patch 351, a
second conductive patch 352, a third conductive patch
353, and/or a fourth conductive patch 354. In an embod-
iment, the first conductive patch 351, the second con-
ductive patch 352, the third conductive patch 353, and
the fourth conductive patch 354 may form a 1x4 antenna
array.

[0070] FIG. 4 is a diagram illustrating an arrangement
structure of a first antenna module and a conductive plate
according to an embodiment of the disclosure.

[0071] Referring to FIG. 4, the first antenna module
261 according to an embodiment may be disposed ad-
jacentto the third surface 233 of the second housing 212,
and the first antenna module 261 may be disposed to
form a beam in the third direction (e.g., the -y direction).
For example, the third direction may be understood as a
direction toward the third surface 233 of the second hous-
ing 212. In an embodiment, the conductive patches 310
may face in the third direction (e.g., the -y direction), and
the wireless communication circuit 332 may supply pow-
er to the conductive patches 310 to perform control to
transmit and/or receive a radio frequency (RF) signal in
a specific frequency band (e.g., 20 GHz or more) in the
third direction (e.g., the -y direction). In an embodiment,
signals of 20 GHz or more transmitted and/or received
by the conductive patches 310 may have polarization
characteristics. For example, a first signal among the sig-
nals of 20 GHz or more may have a polarization charac-
teristic in a direction parallel to the z-axis. For example,
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the polarization characteristic in a direction parallel to the
z-axis may correspond to a vertical polarization charac-
teristic. As another example, a second signal among the
signals of 20 GHz or more may have a polarization char-
acteristicin a direction parallel to the x-axis. For example,
the polarization characteristic in a direction parallel to the
x-axis may correspond to a horizontal polarization char-
acteristic.

[0072] Referring to the enlarged view of the portion A
in which the first antenna module 261 is disposed in the
second housing 212 according to an embodiment, the
conductive patches 310 of the first antenna module 261
may have afirstwidth W1 inthe transverse direction (e.g.,
the x-axis direction). The fact that the conductive patches
310 have the first width W1 in the transverse direction
(e.g., the x-axis direction) may include that the distance
from the first conductive patch 311 to the fifth conductive
patch 315 is substantially the first width W1. The trans-
verse direction (e.g., the x-axis direction) may indicate a
direction parallel to the first corner 281 formed by the first
surface 231 and the third surface 233.

[0073] According to an embodiment, the electronic de-
vice 101 may include a conductive plate 410. In an em-
bodiment, the conductive plate 410 may be disposed be-
tween the third surface 233 of the second housing 212
and the first antenna module 261. In an embodiment, the
conductive plate 410 may be formed to be substantially
parallel to the first surface 231 of the second housing
212. As another example, the conductive plate 410 may
be formed to face in afirstdirection (e.g., the +z direction).
[0074] According to an embodiment, the conductive
plate 410 may have a second width W2 in the transverse
direction (e.g., the x-axis direction). In an embodiment,
the second width W2 of the conductive plate 410 may be
greater than or equal to the first width W1 of the conduc-
tive patches 310 of the first antenna module 261. For
example, the second width W2 may be about 23.8 mm.
In an embodiment, the conductive plate 410 may have a
first length L1 in the vertical direction (e.g., the y-axis
direction). For example, the first length L1 may be about
1.0 mm. For example, the conductive plate 410 has a
first edge 410a parallel to the first corner 281 formed by
the first surface 231 and the third surface 233 and a sec-
ond edge 410b perpendicular to the first edge 410a, the
first edge 410a may have a second width W2, and the
second edge 410b may have a first length L1. In an em-
bodiment, the firstlength L1 may be greater than or equal
to a specific value (e.g., about 0.5 mm).

[0075] However, the above-described numerals of the
second width W2 and/or the first length L1 of the con-
ductive plate 410 are only examples, and may have var-
ious lengths in reality. For example, the first length L1 of
the conductive plate 410 in the vertical direction (e.g.,
the y-axis direction) may have various values between
about 0.5 mm and about 1.5 mm.

[0076] According to an embodiment, the conductive
plate 410 may have a rectangular shape. However, the
shape of the conductive plate 410 is not limited to a rec-
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tangular shape and may have various shapes.

[0077] FIG. 5A is a cross-sectional view taken along
line A-A’ of the portion A shown in FIG. 4 according to
an embodiment of the disclosure.

[0078] Referring to FIG. 5A, an electronic device 101
according to an embodiment may include a first dielectric
241 and a second dielectric 242. The first dielectric 241
may form a plurality of surfaces of the second housing
212. For example, the first surface 231, the second sur-
face 232, and/or the third surface 233 of the second hous-
ing 212 may be formed of the first dielectric 241. The
second dielectric 242 may be disposed in an inner space
of the electronic device 101, which is formed by the sec-
ond housing 212. For example, at least a portion of the
second dielectric 242 may be disposed between the first
antenna module 261 and the third surface 233. Although
the first dielectric 241 forming the plurality of surfaces of
the second housing 212 and the second dielectric 242
disposed inside the electronic device 101 have been sep-
arately described in the embodiment of FIG. 5A, this is
only for the convenience of explanation, and in another
embodiment, the first dielectric forming the plurality of
surfaces of the second housing 212 and the second di-
electric disposed in the inner space of the electronic de-
vice 101 may be substantially the same or integrally
formed. For example, the first dielectric 241 forming the
plurality of surfaces of the second housing 212 may also
be disposed in the inner space of the second housing
212.

[0079] According to an embodiment, the electronic de-
vice 101 may include a support member 510, and the
support member 510 may fix the first antenna module
261 to form a beam in a third direction (e.g., the -y direc-
tion). In an embodiment, the conductive patches 310 of
the first antenna module 261 may have a first height h1
from the second surface 232 of the second housing 212.
In an embodiment, the support member 510 may be at
least partially formed of coated or tinted glass, ceramic,
polymer, metal (e.g., aluminum, stainless steel (STS), or
magnesium), or a combination of at least two of the above
materials.

[0080] According to an embodiment, the conductive
plate 410 may have a second height h2 from the second
surface 232 of the second housing 212. The second
height h2 of the conductive plate 410 may be less than
the first height h1 of the conductive patches 310. As will
be described later in FIG. 7, since the second height h2
of the conductive plate 410 is less than the first height
h1, at least some of the RF signals transmitted and/or
received by the conductive patches 310 may be reflected
by the conductive plate 410. In an embodiment, the elec-
tronic device 101 may include a structure 520 disposed
adjacent to the first antenna module 261. The structure
520 may include a plurality of electronic components in-
cluded in the electronic device 101.

[0081] According to an embodiment, the conductive
plate 410 may come into contact with the support member
510. For example, a separation distance in the y-axis
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direction may not separately exist between the conduc-
tive plate 410 and the firstantenna module 261. However,
in another embodiment, the conductive plate 410 may
be spaced a specific distance apart from the support
member 510. Hereinafter, an embodiment in which as
the conductive plate 410 and the support member 510
are spaced apart, the conductive plate 410 and the first
antennamodule 261 are consequently spaced apart from
each other will be described with reference to FIG. 6.
[0082] Although it has been described in FIG. 5A that
the third surface 233 of the second housing 212 is formed
of a dielectric or non-conductive material, this is only an
example, and in another embodiment, the first surface
231 and/or the third surface 233 of the second housing
212 may be formed of a conductive material (e.g., alu-
minum). In this case, the first surface and/or the third
surface 233 of the second housing 212 may include an
opening (or a hole) formed to correspond to the radiation
direction of the RF signal of the firstantenna module 261,
and the opening (or the hole) may be filled with a dielectric
or a non-conductive material.

[0083] FIG. 5B is a diagram illustrating a first portion
of afirsthousing corresponding to a first antenna module
when an electronic device is in a folded state according
to an embodiment of the disclosure.

[0084] ReferringtoFIG. 5B, when the electronic device
101 according to an embodiment is in a folded state, the
first surface 231 of the second housing and one surface
of the first housing (or the display 220) may face each
other. The second housing 212 may include a first portion
571 corresponding to the first antenna module 261, and
at least a portion of the first portion 571 may be formed
of a dielectric and/or a non-conductive material.

[0085] FIG. 5C is a diagram illustrating a first portion
of afirst housing corresponding to a first antenna module
when an electronic device is in a folded state according
to an embodiment of the disclosure.

[0086] Referring to FIG. 5C, the second housing 512
according to an embodiment may include a second por-
tion 572 corresponding to the first antenna module 261,
and the second portion 572 may be at least partially
formed in a curved shape to minimize radio frequency
(RF) signal radiation of the first antenna module 261.
[0087] FIG. 6 is a diagram illustrating an example in
which a conductive plate and a first antenna module are
spaced apart according to an embodiment of the disclo-
sure.

[0088] Referring to FIG. 6, the conductive plate 410
having a first length L1 in the vertical direction (e.g., the
y-axis direction) according to an embodiment may be
space a first distance D1 apart from the first antenna
module 261. For example, the first distance D1 may cor-
respond to about 5 mm or less.

[0089] FIG. 7 is a diagram illustrating RF signals re-
flected by a conductive plate according to an embodiment
of the disclosure.

[0090] ReferringtoFIG.7,the wireless communication
circuit 332 according to an embodiment may supply pow-
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er to the conductive patches 310 to transmit and/or re-
ceive an RF signal in a specific frequency band (e.g., 20
GHz or more). In an embodiment, a signal of 20 GHz or
more may have polarization characteristics. For exam-
ple, a first RF signal among the signals of 20 GHz or
more may have a polarization characteristic in a first axis
direction (e.g., the z-axis direction). As another example,
a second signal among the signals of 20 GHz or more
may have a polarization characteristic in a second axis
direction (e.g., the x-axis direction). In an example, the
first axis direction and the second axis direction may be
orthogonal to each other. Hereinafter, for convenience
of description, it is assumed that the polarization charac-
teristic in the first axis direction (e.g., the z-axis direction)
is vertical polarization and that the polarization charac-
teristic in the second direction (e.g., the x-axis direction)
is horizontal polarization.

[0091] According to an embodiment, the conductive
patches 310 may radiate a first signal 711 having a ver-
tical polarization characteristic toward the third surface
233 of the second housing 212. In an embodiment, the
radiated first signal 711 may be less affected by the con-
ductive plate 410 than a second signal 712. For example,
since the conductive plate 410 is formed parallel to the
first surface 231 of the second housing 212 and since
the first signal 711 has a vertical polarization character-
istic perpendicular to the first surface 231, the first signal
711 may be reflected less than a second signal 712 that
will be described later. For example, a first transmission
beam 711a of the first signal 711 may have a first beam
width A1 and be formed toward the third surface 233.
[0092] According to an embodiment, the conductive
patches 310 may radiate a second signal 712 having a
horizontal polarization characteristic toward the third sur-
face 233 of the second housing 212. At least a portion
of the second signal 712 may be reflected by the con-
ductive plate 410. Since the second signal 712 has a
polarization characteristic (e.g., horizontal polarization)
in a direction (e.g., the x-axis direction) parallel to the
conductive plate 410, it may be reflected more by the
conductive plate 410 than the first signal 711.

[0093] According to an embodiment, a second trans-
mission beam 712a of the second signal 712 may be
formed to face in the first direction (e.g., the +z direction)
relative to the first transmission beam 711a. Forexample,
the second transmission beam 712a may be formed to
have a second beam width A2.

[0094] According to an embodiment, since the second
signal 712 having a horizontal polarization characteristic
is reflected by the conductive plate 410, the electronic
device 101 may secure a wider antenna coverage than
in the case where the conductive plate 410 is not dis-
posed. For example, in the case where the conductive
plate 410 is not disposed between the third surface 233
of the second housing 212 and the first antenna module
261, the signals radiated by the conductive patches 310
may be directed only toward the third surface 233. In this
case, the electronic device 101 may secure the antenna
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coverage corresponding to the first beam width A1. On
the other hand, in the case where the conductive plate
410 according to an embodiment is disposed between
the third surface 233 and the first antenna module 261,
the electronic device 101 may secure antenna coverage
corresponding to the first beam width A1 and the second
beam width A2 through the first transmission beam 711a
having the first beam width A1 and the second transmis-
sion beam 712a having the second beam width A2. As
a result, the electronic device 101 may secure wide an-
tenna coverage by disposing the conductive plate 410
between the first antenna module 261 and the third sur-
face 233 of the second housing 212.

[0095] The radiation directions of the first signal 711
and the second signal 712 shown in FIG. 7, and the rang-
es of the first transmission beam 711a and the second
transmission beam 712a by the first signal 711 and the
second signal 712 are only examples for convenience of
description, and the disclosure is not limited thereto.
[0096] FIG. 8 is a diagram illustrating comparison of
beam widths of transmission/reception beams transmit-
ted/received by a first antenna module depending on the
presence or absence of a conductive plate according to
an embodiment of the disclosure.

[0097] Referring to FIG. 8, a first graph 801 shows a
radiation pattern of a signal having a horizontal polariza-
tion characteristic in the case where the conductive plate
410 is not disposed between the first antenna module
261 and the third surface 233 of the second housing 212.
A second graph 802 shows a radiation pattern of a signal
having a vertical polarization characteristic in the case
where the conductive plate 410 is notdisposed. Referring
to the first graph 801 and the second graph 802, when
the conductive plate 410 is not disposed, the beam width
(half power beam width (HPBW)) of a transmission/re-
ception beam formed by the first antenna module 261
may be about 80 degrees.

[0098] According to an embodiment, a third graph 803
shows a radiation pattern of a second signal 712 having
a horizontal polarization characteristic when the conduc-
tive plate 410 is disposed. In an embodiment, a fourth
graph 804 shows a radiation pattern of a first signal 711
having a vertical polarization characteristic when the con-
ductive plate 410 is disposed. In an embodiment, refer-
ring to the third graph 803 and the fourth graph 804, when
the conductive plate 410 is disposed, the beam width
(HPBW) of a transmission/reception beam formed by the
first antenna module 261 may be about 110 degrees.
[0099] As a result, the electronic device 101 may se-
cure a wider antenna coverage in the case of including
the conductive plate 410 than in the case of not including
the conductive plate 410.

[0100] FIG. 9is aview illustrating an electronic device
further including a conductive structure disposed under
a conductive plate according to an embodiment of the
disclosure.

[0101] Referring to FIG. 9, the electronic device 101
according to an embodiment may include a conductive
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structure 910. The conductive structure 910 may be dis-
posed between the second surface 232 of the second
housing 212 and the conductive plate 410. For example,
it may be disposed in a downward direction (e.g., the -z
direction) of the conductive plate 410. In an embodiment,
the conductive structure 910 may reflect an RF signal
having a horizontal polarization characteristic among the
signals radiated from the first antenna module 261.
[0102] In an embodiment, the electronic device 101
may include a support member 920. The support member
920 may fix the first antenna module 261 such that the
first antenna module 261 may form a beam toward the
third surface 233 of the second housing 212.

[0103] Although the conductive structure 910 and the
supportmember 920 areillustrated as separate elements
in the embodiment of FIG. 9, the conductive structure
910 may extend from the support member 920 in another
embodiment.

[0104] According to an embodiment, the electronic de-
vice 101 may include a first dielectric 941 forming side
surfaces (e.g., a first surface 231) of the second housing
212 and/or a second dielectric 942 disposed inside the
second housing 212. The first dielectric 941 and the sec-
ond dielectric 942 may correspond to the first dielectric
241 and the second dielectric 242 described above with
reference to FIG. 5A, respectively.

[0105] FIG. 10 is a diagram illustrating comparison of
beam widths of transmission/reception beams transmit-
ted/received by a first antenna module depending on the
presence or absence of a conductive plate, based on the
embodiment shown in FIG. 9 including a conductive
structure according to an embodiment of the disclosure.
[0106] Referring to FIG. 10, a first graph 1001 shows
a radiation pattern of a signal having a horizontal polar-
ization characteristic when the conductive plate 410 is
not disposed between the first antenna module 261 and
the third surface 233 of the second housing 212. A sec-
ond graph 1002 shows a radiation pattern of a signal
having a vertical polarization characteristic when the con-
ductive plate 410 is not disposed. Referring to the first
graph 1001 and the second graph 1002, when the con-
ductive plate 410 is not disposed, the beam width (HP-
BW) of a transmission/reception beam formed by the first
antenna module 261 may be about 100 degrees. The
reason why this has a beam width of about 100 degrees,
unlike FIG. 8, even without the conductive plate 410 may
be due to the fact that the conductive structure 910 re-
flects signals of the first antenna module 261.

[0107] Accordingtoanembodiment, athirdgraph 1003
shows a radiation pattern of a second signal 712 having
a horizontal polarization characteristic when the conduc-
tive plate 410 is disposed. In an embodiment, a fourth
graph 1004 shows a radiation pattern of a first signal 711
having a vertical polarization characteristic when the con-
ductive plate 410 is disposed. In an embodiment, refer-
ring to the third graph 1103 and the fourth graph 1104,
when the conductive plate 410 is disposed, a beam width
(HPBW) of a transmission/reception beam formed by the
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first antenna module 261 may be about 110 degrees.
[0108] As a result, the electronic device 101 may se-
cure a wider antenna coverage in the case of including
the conductive plate 410 than in the case of not including
the conductive plate 410.

[0109] FIG. 11 is a diagram illustrating a first antenna
module facing in a fifth direction forming a specific angle
with a third direction perpendicular to a third surface of
a second housing according to an embodiment of the
disclosure.

[0110] Referring to FIG. 11, an electronic device 101
accordingto an embodimentmay include a support mem-
ber 1120 for fixing the first antenna module 261. The
support member 1120 according to an embodiment, un-
like the support member 510 in FIG. 5A, may fix the first
antenna module 261 so as to form a beam in a fifth di-
rection forming a specific angle T1 (e.g., about 45 de-
grees) with a third direction (e.g., the -y direction). For
example, the specific angle T1 may correspond to an
acute angle of about 0 to 90 degrees or less.

[0111] According to an embodiment, since the first an-
tenna module 261 forms a beam in the fifth direction, the
electronic device 101 may secure a wider antenna cov-
erage. For example, the electronic device 101 may be a
notebook computer, and an obstruction (e.g., a desk) that
interferes with signal transmission and/or reception may
be placed in a downward direction (e.g., the -z direction)
of the second housing 212 disposed in the first antenna
module 261 in a general environment in which the elec-
tronic device 101 is used. For example, when the first
antenna module 261 faces the third direction (e.g., the
-y direction), the antenna coverage may be reduced due
to the obstruction.

[0112] On the other hand, in the case where the first
antenna module 261 according to an embodiment faces
in the fifth direction forming a specific angle T1 with the
third direction (e.g., the -y direction), a decrease in the
antenna coverage due to the obstruction may be re-
duced, compared to the case where the first antenna
module 261 faces in the third direction (e.g., the -y direc-
tion). For example, the electronic device 101 may secure
a wider antenna coverage by disposing the first antenna
module 261 to be tilted at a specific angle T1.

[0113] FIG. 12A is a diagram illustrating comparison
of beam widths of transmission/reception beams de-
pending on the presence or absence of a conductive
plate, based on the first antenna module forming a beam
in the fifth direction shown in FIG. 11 according to an
embodiment of the disclosure.

[0114] Referringto FIG. 12A, in the case where a con-
ductive plate 410 is not disposed between the first an-
tenna module 261 and the third surface 233 of the second
housing 212, a beam width of a transmission/reception
beam formed by the first antenna module 261 may be
105 degrees.

[0115] According to an embodiment, in the case where
the conductive plate 410 is disposed between the first
antenna module 261 and the third surface 233 of the
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second housing 212 and where the conductive plate 410
has a first length L1 of about 1.5 mm in the vertical di-
rection (e.g., the y-axis directionin FIG. 11), a beam width
of a transmission/reception beam formed by the first an-
tennamodule 261 may be about 120 degrees. As aresult,
the electronic device 101 may secure a wider antenna
coverage in the case of disposing the conductive plate
410 between the first antenna module 261 and the third
surface 233 than in the case of not including the conduc-
tive plate 410.

[0116] FIG. 12B is a diagram illustrating comparison
of beam widths of transmission/reception beams de-
pending on a length of a conductive plate in a vertical
direction according to an embodiment of the disclosure.
[0117] Referring to FIG. 12B, under the common con-
dition in which a conductive plate 410 is disposed be-
tween the first antenna module 261 and the third surface
233 of the second housing 212 according to an embod-
iment, a beam width of a transmission/reception beam
formed by the first antenna module 261 may vary de-
pending on a first length L1 of the conductive plate 410
in the vertical direction (e.g., the y-axis direction in FIG.
11). For example, when the first length L1 is about 0.5
mm, the beam width of a transmission/reception beam
formed by the first antenna module 261 may be about
100 degrees. As another example, when the first length
L1 is about 1 mm, the beam width of a transmission/re-
ception beam formed by the first antenna module 261
may be about 108 degrees. As another example, when
the first length L1 is about 1.5 mm, the beam width of a
transmission/reception beam formed by the first antenna
module 261 may be about 120 degrees.

[0118] For example, as the first length L1 of the con-
ductive plate 410 in the vertical direction is longer, the
electronic device 101 may secure a wider antenna cov-
erage.

[0119] FIG. 13 is a diagram illustrating an example in
which a conductive layer of a main printed circuit board
extends in a third direction and in which signals transmit-
ted/received by a first antenna module are reflected by
the conductive layer according to an embodiment of the
disclosure.

[0120] Referring to FIG. 13, the electronic device 101
according to an embodiment may include a main printed
circuit board 1310, and the main printed circuit board
1310 may be disposed adjacent to the first antenna mod-
ule 261.

[0121] In an embodiment, referring to the cross-sec-
tional view of B-B’, the main printed circuit board 1310
may include a first portion 1311 and a second portion
1312. For example, the main printed circuit board 1310
may include a first portion 1311 positioned in a downward
direction (e.g., the -z direction) of the firstantenna module
261 and extending long in the y-axis direction. As another
example, the main printed circuitboard 1310 may include
a second portion 1312 extending from the first portion
1311 in a fourth direction (e.g., the +y direction).

[0122] According to an embodiment, a first conductive
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structure 1351 may be disposed in an upward direction
(e.g., the +z direction) of the second portion 1312 of the
main printed circuit board 1310, and a second conductive
structure 1352 may be disposed in a downward direction
(e.g., the -z direction) of the second portion 1312. In an
embodiment, the first conductive structure 1351 and/or
the second conductive structure 1352 may be various
electronic components in the electronic device 101. For
example, the first conductive structure 1351 and/or the
second conductive structure 1352 may correspond to
electronic components (e.g., the processor 120 and the
battery 189) disposed on the main printed circuit board
1310. As another example, the first conductive structure
1351 and/or the second conductive structure 1352 may
correspond to support members for fixing electronic com-
ponents in the electronic device 101.

[0123] In an embodiment, the electronic device 101
may include a first dielectric 1321 forming the second
housing 212 and/or a second dielectric 1322 disposed
inside the second housing 212. The first dielectric 1321
and the second dielectric 1322 may correspond to the
first dielectric 241 and the second dielectric 242, respec-
tively, described above with reference to FIG. 5A.
[0124] According to an embodiment, the first portion
1311 of the main printed circuit board 1310 may reflect
an RF signal in a specific frequency band (e.g., 20 GHz
or more), which is transmitted and/or received by the first
antennamodule 261. For example, the firstantenna mod-
ule 216 may transmit and/or receive RF signals toward
the third surface 233 of the second housing 212. In an
example, a first signal having a horizontal polarization
characteristic among the RF signals transmitted and/or
received by the first antenna module 261 may be reflect-
ed by the first portion 1311. For example, the first portion
1311 of the main printed circuit board 1310 may have
substantially the same effect as the conductive plate 410
described with reference to FIGS. 4, 5A to 5C, 6 to 11,
12A, and 12B.

[0125] Accordingly, the electronic device 101 may se-
cure a wider antenna coverage through the first portion
1311, comparedto the case in which the first portion 1311
is not disposed. As another example, the electronic de-
vice 101 may reflect RF signals using the first portion
1311 extending from the main printed circuit board 1310,
thereby reducing material cost, compared to the case
where a separate conductive plate 410 is disposed.
[0126] FIG. 14 is a perspective view illustrating a front
surface and a rear surface of an electronic device ac-
cording to an embodiment of the disclosure.

[0127] Referring to FIG. 14, a mobile communication
device 1400 according to an embodiment may include a
housing 1410 including a first surface (or front surface)
1410A, a second surface (or rear surface) 1410B, and a
side surface (or sidewall) 1410C surrounding a space
between the first surface 1410A and the second surface
1410B. In another embodiment (not shown), the housing
may indicate a structure forming a portion of the first sur-
face 1410A, the second surface 1410B, and the side sur-
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face 1410C in FIGS. 3A and 3B.

[0128] According to an embodiment, the first surface
1410A of the mobile communication device 1400 may be
formed by a front plate 1402 (e.g., a glass plate including
various coating layers, or a polymer plate) in which at
least a portion thereof is substantially transparent. In an
embodiment, the front plate 1402 may include a curved
portion extending seamlessly from the first surface
1410A to arear cover 1411 to be bent in at least one side
edge portion.

[0129] According to an embodiment, the second sur-
face 1410B may be formed by a substantially opaque
rear cover 1411. The rear cover 1411 may be formed of,
for example, coated or tinted glass, ceramic, polymer,
metal (e.g., aluminum, stainless steel (STS), or magne-
sium), or a combination of at least two of the above ma-
terials. According to an embodiment, the rear cover 1411
may include a curved portion extending seamlessly from
the second surface 1410B to the front plate 1402 to be
bent in at least one side edge portion.

[0130] According to an embodiment, the side surface
1410C of the mobile communication device 1400 may
be connected to the front plate 1402 and the rear cover
1411 and may be formed in a frame structure 1415 in-
cluding metal and/or polymer. In another embodiment,
the rear cover 1411 and the frame structure 1415 may
be integrally formed and may include substantially the
same material (e.g., a metal material such as aluminum).
For example, the housing of the mobile communication
device 1400 may include a first portion including the side
surface 1410C and a second portion forming the rear
surface 1410B. According to an embodiment, at least a
portion of the frame structure 1415 may be formed of a
non-conductive material (e.g., polymer). In another em-
bodiment, the frame structure 1415 may be formed of a
conductive material (e.g., aluminum).

[0131] According to an embodiment, the mobile com-
munication device 1400 may include at least one of a
display 1401, an audio module 170, a sensor module, a
first camera module 1405, a key input device 1417, and
a connector hole 1408. In another embodiment, the mo-
bile communication device 1400 may exclude at least
one (e.g., the key input device 1417) of the elements or
further include other elements. For example, the mobile
communication device 1400 may include a sensor mod-
ule that is not shown. For example, a sensor such as a
proximity sensor or an illuminance sensor may be inte-
grated into the display 1401 or disposed adjacent to the
display 1401 within an area provided by the front plate
1402. In another embodiment, the mobile communication
device 1400 may further include alight-emitting element,
and the light-emitting element may be disposed adjacent
to the display 1401 within an area provided by the front
plate 1402. The light-emitting device may provide, for
example, state information of the mobile communication
device 1400 in the form of light. In another embodiment,
the light-emitting device may provide, for example, a light
source that is associated with the operation of the first
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camera module 1405. The light-emitting element may
include, for example, an LED, an IR LED, and/or a xenon
lamp.

[0132] Thedisplay 1401 may be exposed, forexample,
through a substantial portion of the front plate 1402. In
another embodiment, the edges of the display 1401 may
be formed to be substantially the same as an adjacent
periphery shape (e.g., a curved surface) of the front plate
1402. In another embodiment, in order to expand the
area to which the display 1401 is exposed, the distance
between the periphery of the display 1401 and the pe-
riphery of the front plate 1402 may be configured to be
substantially the same. In another embodiment, a recess
or an opening may be formed in a portion of a screen
display area of the display 1401, and another electronic
component aligned with the recess or the opening, for
example, afirst camera module 1405, a proximity sensor
(not shown), or an illuminance sensor (not shown) may
be included.

[0133] Inanotherembodiment, atleastone of asecond
camera module 1412, a third camera module 1413, a
fingerprint sensor 1416, and a flash 1406 may be includ-
ed on a rear surface of the screen display area of the
display 1401. In another embodiment, the display 1401
may be coupled to or disposed adjacent to a touch de-
tection circuit, a pressure sensor capable of measuring
the intensity (pressure) of a touch, and/or a digitizer de-
tecting a magnetic-field type stylus pen.

[0134] In an embodiment, the audio module 170 may
include a microphone hole and a speaker hole. A micro-
phone for acquiring an external sound may be disposed
in the microphone hole, and in an embodiment, a plurality
of microphones may be disposed to detect the direction
of sound. In an embodiment, the speaker hole and the
microphone hole may be implemented as one hole 1403,
or a speaker may be provided without a speaker hole
(e.g., a piezo speaker). The speaker hole may include
an external speaker hole and a receiver hole 1414 for a
call.

[0135] In an embodiment, the mobile communication
device 1400 may include a sensor module (not shown)
to produce an electrical signal or data value correspond-
ing to an internal operation state of the mobile commu-
nication device 1400 or an external environmental state.
The sensor module may further include, for example, a
proximity sensor disposed on the first surface 1410A of
the housing 1410, a fingerprint sensor integrated into or
disposed adjacent to the display 1401, and/or a biometric
sensor (e.g., an HRM sensor) disposed in the second
surface 1410B of the housing 1410. The mobile commu-
nication device 1400 may further include a sensor mod-
ule, which is not shown, for example, at least one of a
gesture sensor, a gyro sensor, an atmospheric pressure
sensor, a magnetic sensor, an acceleration sensor, a grip
sensor, a color sensor, an infrared (IR) sensor, a biomet-
ric sensor, a temperature sensor, a humidity sensor, and
an illuminance sensor.

[0136] In an embodiment, the mobile communication
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device 1400 may include a second camera module 1412,
a third camera module 1413, and/or a flash 1406 dis-
posed on the second surface 1410B. The first camera
module 1405, the second camera module 1412, and/or
the third camera module 1413 may include one or more
lenses, an image sensor, and/or an image signal proc-
essor. In an embodiment, the mobile communication de-
vice 1400 may include a flash 1406. The flash 1406 may
include, for example, a light-emitting diode or a xenon
lamp. In another embodiment, two or more lenses (an
infrared camera, or wide-angle and telephoto lenses) and
image sensors may be disposed on one surface of the
mobile communication device 1400.

[0137] In an embodiment, the key input device 1417
may be disposed on the side surface 1410C of the hous-
ing 1410. In another embodiment, the mobile communi-
cation device 1400 may exclude some or all of the above-
mentioned key input devices 1417 and the excluded key
input device 1417 may be implemented in other forms
such as soft keys or the like on the display 1401. In an-
other embodiment, the key input device may include at
least a portion of the fingerprint sensor 1416 disposed
on the second surface 1410B of the housing 1410.
[0138] In an embodiment, the connector hole 1408
may receive a connector for transmitting and/or receiving
power and/or data to and/or from an external electronic
device, and/or a connector for transmitting and/or receiv-
ing an audio signal to and/or from an external electronic
device. For example, the connector hole 1408 may in-
clude a USB connector or an earphone jack.

[0139] FIG. 15is a diagram illustrating the positions of
antenna modules disposed inside the electronic device
shown in FIG. 14 according to an embodiment of the
disclosure.

[0140] Referring to FIG. 15, a mobile communication
device 1400 according to an embodiment may include a
first antenna module 1561, a second antenna module
1562, and/or a third antenna module 1563. In an embod-
iment, the first antenna module 1561, the second anten-
na module 1562 and/or the third antenna module 1563
may have substantially the same configuration and struc-
ture as the first antenna module 261 shown in FIG. 3A.
[0141] According to an embodiment, the first antenna
module 1561 and/or the second antenna module 1562
may be disposed adjacent to the frame structure 1415.
For example, the frame structure 1415 may include a first
frame 1415a, asecond frame 1415b, a third frame 1415c,
and a fourth frame 1415d. In one example, the first an-
tenna module 1561 may be disposed adjacent to the first
frame 1415a forming a first side surface 1511 of the mo-
bile communication device 1400. As another example,
the second antenna module 1562 may be disposed ad-
jacent to the second frame 1415b forming a second side
surface 1512 of the mobile communication device 1400.
[0142] According to an embodiment, the first antenna
module 1561 may be disposed to form a directional beam
toward the first side surface 1511 in order to secure a
mounting space for an electronic component (e.g., the
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battery 189) of the mobile communication device 1400
and antenna radiation performance. As another exam-
ple, the second antenna module 1562 may be disposed
toform adirectionalbeam toward the second side surface
1512. However, the disposed positions and arrangement
structures of the first antenna module 1561 and/or the
second antenna module 1562 are not limited to the po-
sitions and structures shown in FIG. 15, the first antenna
module 1561 and/or the second antenna module 1562
may be disposed at various positions in various arrange-
ment structures within the mobile communication device
1400.

[0143] According to an embodiment, the third antenna
module 1563 may be disposed to form a beam in a di-
rection substantially perpendicular to a printed circuit
board 1501 disposed inside the mobile communication
device 1400. For example, the third antenna module
1563 may be disposed to form a directional beam toward
the rear surface 1410B of the mobile communication de-
vice 1400. The position and structure of the third antenna
module 1563 in the mobile communication device 1400
shown in FIG. 15 are only examples, and the disclosure
is not limited thereto.

[0144] FIG. 16 is a cross-sectional view of the elec-
tronic device taken along line A-A’ in FIG. 15 according
to an embodiment of the disclosure.

[0145] Referring to FIG. 16, a first antenna module
1561 according to an embodiment may include a printed
circuit board 1620, and conductive patches 1630 and/or
a wireless communication circuit 1632 disposed on the
printed circuit board 1620. The printed circuit board 1620,
the conductive patches 1630, and the wireless commu-
nication circuit 1632 of the first antenna module 1561
may correspond to the first printed circuit board 320, the
conductive patches 310, and the wireless communica-
tion circuit 332 of the first antenna module 261 shown in
FIG. 3A. Inan embodiment, the conductive patches 1630
may be disposed to have a first height h1 (or a first dis-
tance) from the rear cover 1411.

[0146] Inanembodiment, the wireless communication
circuit 1632 may transmit and/or receive a signal in a
specific frequency band (e.g., about 7.125 GHz or more,
or 100 GHz or more) by supply power to the conductive
patches 1630.

[0147] According to an embodiment, the mobile com-
munication device 1400 may include a conductive plate
1610. In an embodiment, the conductive plate 1610 may
be disposed between the first frame 1415a and the first
antenna module 1561. The conductive plate 1610 may
be formed parallel to the display 1401. Inanembodiment,
the conductive plate 1610 may be disposed to have a
second height h2 (or a second distance) from the rear
cover 1411. The second height h2 may be greater than
the first height h1.

[0148] According to an embodiment, the first antenna
module 1561 may transmit and/or receive an RF signal
in a specific frequency band (e.g., 20 GHz or more). In
an embodiment, a first signal 1611 of the RF signals
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transmitted and/or received by the first antenna module
1561 may have a vertical polarization characteristic, and
a second signal 1612 thereof may have a horizontal po-
larization characteristic.

[0149] According to an embodiment, the first signal
1611 having a vertical polarization characteristic may not
be reflected by the conductive plate 1610, compared to
the second signal 1612, and the second signal 1612 hav-
ing a horizontal polarization characteristic may be reflect-
ed by the conductive plate 1610 relatively, compared to
the first signal 1611. Accordingly, a first transmission/re-
ception beam 1611a based on the first signal 1611 may
form a third beam width A3, and a second transmis-
sion/reception beam 1612a based on the second signal
1612 may form a fourth beam width A4. As a result, the
mobile communication device 1400 may secure a wider
antenna coverage based on the first transmission/recep-
tion beam 1611a and the second transmission/reception
beam 1612a than in the case where the conductive plate
1610 is not disposed.

[0150] Although it has been described in FIG. 16 that
the conductive plate 1610 is disposed adjacent to the
display 1401 to form a transmission/reception beam in
the - z direction, the conductive plate 1610, in another
embodiment, may be disposed adjacent to the rear cover
1411 to form a transmission/reception beam in the +z
direction. For example, the conductive plate 1610 may
be disposed to be closer to the rear cover 1411 than the
conductive patches 1630. In one example, a third signal
having a vertical polarization characteristic among the
RF signals transmitted and/or received by the conductive
patches 1630 may not be reflected by the conductive
plate 1610, compared to a fourth signal having a hori-
zontal polarization characteristic, and the fourth signal
having a horizontal polarization characteristic may be re-
flected by the conductive plate 1610 relatively, compared
to the third signal. Accordingly, a third transmission/re-
ception beam based on the third signal may form a first
additional beam width in the +x direction, and a fourth
transmission/reception beam based on the fourth signal
may form a second additional beam width in the +z di-
rection. As a result, the mobile communication device
1400 may secure a wider coverage based on the third
transmission/reception beam and the fourth transmis-
sion/reception beam than in the case where the conduc-
tive plate 1610 is not disposed. In other words, the con-
ductive plate 1610, in another embodiment, may be dis-
posed adjacent to the rear cover 1411 to form a fourth
transmission/reception beam in the +z direction, and the
mobile communication device 1400 may secure a wide
antenna coverage therethrough.

[0151] An electronic device 101 according to various
embodiments disclosed in this document may include a
first housing 211, a second housing 212 rotatably con-
nected to the first housing 211 and including a first sur-
face 231 facing the firsthousing 211 in a folded state with
the first housing 211, a second surface 232 opposite the
first surface 231, and a third surface 233 between the
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first surface 231 and the second surface 232, a first an-
tenna module 261 including a first printed circuit board
320 and conductive patches 310 disposed on one sur-
face of the first printed circuit board 320 facing the third
surface 233 of the second housing 212, and disposed
adjacent to the third surface 233 of the second housing
212, a conductive plate 410 disposed between the first
antenna module 261 and the third surface 233 of the
second housing 212, and a wireless communication cir-
cuit 332 electrically connected to the firstantenna module
261, wherein the conductive patches 310 may be posi-
tioned at a first height from the second surface 232 of
the second housing 212, wherein the conductive plate
410 may be parallel to the second surface 232 of the
second housing 212 and positioned at a second height
lower than the first height of the conductive patches 310,
and wherein the wireless communication circuit 332 may
be configured to supply power to the conductive patches
310 to transmit and/or receive a signal in a frequency
band of 20 GHz or more.

[0152] According to an embodiment, the signal may
include a first signal having a polarization characteristic
in a direction perpendicular to one surface of the conduc-
tive plate, and the first signal may be reflected by the
conductive plate.

[0153] According to an embodiment, the signal may
include a first signal having a first polarization character-
istic in a third direction and a second signal having a
second polarization characteristic in a fourth direction.
[0154] According to an embodiment, the third direction
may be perpendicular to one surface of the conductive
plate, and the fourth direction may be perpendicular to
the third direction.

[0155] According to an embodiment, the PCB may
have a first width in a third direction parallel to a first
corner formed by the first surface and the third surface
of the second housing, and the conductive plate may
have a second width, which is greater than the first width,
in the third direction.

[0156] According to an embodiment, the conductive
plate may include a first edge parallel to the first corner
formed by the first surface and the third surface of the
second housing, and a second edge perpendicular to the
first edge, and the length of the second edge may be
greater than or equal to a specific value.

[0157] According to an embodiment, the conductive
plate may be positioned within 0.5 mm from the antenna
module.

[0158] According to an embodiment, a dielectric may
be disposed between the antenna module and the third
surface of the second housing.

[0159] The electronic device according to an embodi-
ment may further include a conductive structure disposed
between the conductive plate and the second surface of
the second housing.

[0160] According to an embodiment, the conductive
plate may have a rectangular shape.

[0161] The electronic device according to an embodi-
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ment may further include a hinge structure configured to
connect the first housing and the second housing such
that the first housing and the second housing are rotat-
able about a first axis.

[0162] The electronic device according to an embodi-
ment may further include a support member configured
to support the antenna module, and the conductive plate
may be in contact with the support member.

[0163] According to an embodiment, the conductive
patches may include a first conductive patch, a second
conductive patch, a third conductive patch, and a fourth
conductive patch, and the conductive patches may form
a 1 X 4 antenna array.

[0164] The electronic device according to an embodi-
ment may further include a keyboard disposed on the
first surface of the second housing.

[0165] The electronic device according to an embodi-
ment may further include a display coupled to the first
housing, and the display may face the first surface of the
second housing when the first housing and the second
housing are in the folded state.

[0166] An electronic device 101 according to various
embodiments disclosed in this document may include a
first housing 211, a second housing 212 rotatably con-
nected to the first housing 211 and including a first sur-
face 231 facing the firsthousing 211 in a folded state with
the first housing 211, a second surface 232 opposite the
first surface 231, and a third surface 233 between the
first surface 231 and the second surface 232, a first an-
tenna module 261 including a first printed circuit board
320 and conductive patches 310 disposed on one sur-
face of the first printed circuitboard 320 facingina second
direction forming a specific angle with a first direction
perpendicularto the third surface 233 of the second hous-
ing 212, and disposed adjacent to the third surface 233
of the second housing 212, a conductive plate 410 at
least a portion of which is disposed between the first an-
tenna module 261 and the third surface 233 of the second
housing 212, and a wireless communication circuit 332
electrically connected to the first antenna module 261,
wherein the first surface 231 and the third surface 233
may form a first corner, wherein the conductive patches
may be positioned at a first height from the second sur-
face 232 of the second housing 212, wherein at least a
portion of the conductive plate 410 may be parallel to the
second surface 232 of the second housing 212 and po-
sitioned at a second height lower than the first height of
the conductive patches 310, and wherein the wireless
communication circuit 332 may be configured to supply
power to the conductive patches 310 to transmit and/or
receive a signal in a frequency band of 20 GHz or more.
[0167] According to an embodiment, the signal may
include a first signal having a polarization characteristic
in a direction perpendicular to one surface of the conduc-
tive plate, and the first signal may be reflected by the
conductive plate.

[0168] According to an embodiment, the PCB may
have a first width in a direction parallel to the first corner,
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and the conductive plate may have a second width, which
is greater than the first width, in a direction parallel to the
first corner.

[0169] According to an embodiment, the conductive
plate may include a first edge parallel to the first corner
and a second edge perpendicular to the first edge, and
the length of the second edge may be greater than or
equal to a specific value.

[0170] A mobile communication device 1400 accord-
ing to various embodiments disclosed in this document
may include a display 1401 disposed on a front surface
of the mobile communication device 1400, a frame struc-
ture 1415 configured to form a first side surface of the
mobile communication device 1400, a rear cover 1411
configured to form at least a portion of a rear surface of
the mobile communication device 1400, a first antenna
module 1561 disposed adjacent to the first side surface
of the mobile communication device 1400 and including
a printed circuit board 1620 and first conductive patches
1630 disposed on one surface of the printed circuit board
1620 facing the first side surface, a conductive plate 1610
disposed between the first antenna module 1561 and the
first side surface of the mobile communication device
1400, and a wireless communication circuit 1632 electri-
cally connected to the first antenna module 1561, where-
in the first conductive patches 1630 may be positioned
at a first height from the rear cover 1411, wherein the
conductive plate 1610 may be parallel to the rear cover
1411 and positioned at a second height higher than the
first height of the first conductive patches 1630, and
wherein the wireless communication circuit 1632 may be
configured to supply power to the first conductive patches
1630 to transmit and/or receive a signal in a frequency
band of 20 GHz or more.

[0171] While the disclosure has been shown and de-
scribed with reference to various embodiments thereof,
it will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the disclosure as
defined by the appended claims and their equivalents.

Claims
1. An electronic device comprising:

a first housing;
a second housing rotatably connected to the first
housing and comprising:

a first surface facing the first housing when
the first housing and the second housing
are in a folded state,

a second surface opposite the first surface,
and

a third surface between the first surface and
the second surface;
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an antenna module disposed adjacent to the
third surface of the second housing,
wherein the antenna module comprises:

a printed circuit board (PCB), and
conductive patches disposed on one sur-
face of the PCB to face the third surface of
the second housing or face in a second di-
rection forming a specific angle with a first
direction perpendicular to the third surface
of the second housing, the conductive
patches being positioned at a first height
from the second surface of the second
housing;

a conductive plate disposed between the anten-
na module and the third surface of the second
housing, the conductive plate being parallel to
the second surface of the second housing and
being positioned at a second height lower than
the first height of the conductive patches; and
a wireless communication circuit electrically
connected to the antenna module,

wherein the wireless communication circuit is
configured to supply power to the conductive
patches to transmit and/or receive a signal in a
frequency band of 20 gigahertz (GHz) or more.

2. The electronic device of claim 1,

wherein the signal comprises a first signal hav-
ing a polarization characteristic in a direction
perpendicular to one surface of the conductive
plate, and

wherein the first signal is reflected by the con-
ductive plate.

The electronic device of claim 1, wherein the signal
comprises:

a first signal having a first polarization charac-
teristic in a third direction; and

a second signal having a second polarization
characteristic in a fourth direction.

The electronic device of claim 3,

wherein the third direction is perpendicular to
one surface of the conductive plate, and
wherein the fourth direction is perpendicular to
the third direction.

The electronic device of claim 1,

wherein the PCB has a first width in a third di-
rection parallel to a first corner formed by the
first surface and the third surface of the second
housing, and
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6.

10.

1.

12.

13.

14.

36

wherein the conductive plate has a second
width, which is greater than the first width, in the
third direction.

The electronic device of claim 1,
wherein the conductive plate comprises:

a first edge parallel to a first corner formed
by the first surface and the third surface of
the second housing, and

a second edge perpendicular to the first
edge, and

wherein a length of the second edge is greater
than or equal to a specific value.

The electronic device of claim 1, wherein the con-
ductive plate is positioned within 0.5 mm from the
antenna module.

The electronic device of claim 1, wherein a dielectric
is disposed between the antenna module and the
third surface of the second housing.

The electronic device of claim 1, further comprising:
a conductive structure disposed between the con-
ductive plate and the second surface of the second
housing.

The electronic device of claim 1, wherein the con-
ductive plate has a rectangular shape.

The electronic device of claim 1, further comprising:
a hinge structure configured to connect the firsthous-
ing and the second housing such that the first hous-
ing and the second housing are rotatable about a
first axis.

The electronic device of claim 1, further comprising:

a support member configured to support the an-
tenna module,

wherein the conductive plate is in contact with
the support member.

The electronic device of claim 1,

wherein the conductive patches comprise a first
conductive patch, a second conductive patch, a
third conductive patch, and a fourth conductive
patch, and

wherein the conductive patches form a 1 X 4
antenna array.

The electronic device of claim 1, further comprising:
a keyboard disposed on the first surface of the sec-
ond housing.
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15. The electronic device of claim 1, further comprising:

a display coupled to the first housing,

wherein the display faces the first surface of the
second housing when the first housing and the
second housing are in the folded state.
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