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(54) ELECTRONIC DEVICE COMPRISING ANTENNA

(57) According to an exemplary embodiment of the
present document, an electronic device may comprise a
housing, an antenna structure, and a conductive support
member. The housing may provide the exterior of the
electronic device. The antenna structure may include a
printed circuit board including a first side and a second
side facing the opposite direction to the first side. The
antenna structure may include at least one antenna ele-
ment located on the first side or located inside the printed
circuit board, closer to the first side than to the second
side. The antenna structure may be located on the con-
ductive support member. The conductive support mem-
ber may include a first portion and a second portion. The
first portion may be coupled with the antenna structure.
The first portion may be coupled with the housing or a
support structure located in the inner space of the hous-
ing. The second portion may extend from the first portion.
When viewed from above the first side, the second por-
tion may overlap the first side and may be spaced apart
from the first side.
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Description

[Technical Field]

[0001] Various embodiments of this document relate
to an electronic device including an antenna.

[Background Art]

[0002] As the range of available applications expands,
the number of antennas included in electronic devices is
increasing.

[Disclosure of Invention]

[Technical Problem]

[0003] As electronic components for various functions,
as well as antennas, are being added, it may be difficult
to secure a space for antenna design in an electronic
device. In the case of an antenna for transmitting and/or
receiving radio waves that have high linearity or are sen-
sitive to path loss, such as a millimeter wave (mmWave),
the location for disposing the antenna in the electronic
device is inevitably limited, and it may be difficult to se-
cure coverage (or a communication range).
[0004] Various embodiments of this document may
provide an electronic device including an antenna capa-
ble of securing coverage.

[Solution to Problem]

[0005] According to an example embodiment of this
document, an electronic device may include a housing,
an antenna structure, and a conductive support member.
The housing may provide the exterior of the electronic
device. The antenna structure may include a printed cir-
cuit board including a first surface and a second surface
facing in the opposite direction of the first surface. The
antenna structure may include at least one antenna ele-
ment positioned on the first surface or positioned inside
the printed circuit board to be closer to the first surface
than to the second surface. The antenna structure may
be positioned on the conductive support member. The
conductive support member may include a first portion
and a second portion. The first portion may be coupled
to the antenna structure. The first portion may be coupled
to the housing or a support structure positioned in the
inner space of the housing. The second portion may ex-
tend from the first portion. The second portion, when
viewed from above the first surface, may overlap the first
surface and may be spaced apart from the first surface.
[0006] According to an example embodiment of this
document, an electronic device may include a housing,
an antenna structure, and a conductive support member.
The housing may provide a front area of the exterior of
the electronic device, a rear area of the exterior of the
electronic device, and a side area of the exterior of the

electronic device. The antenna structure may include a
printed circuit board including a first surface facing the
side area and a second surface facing in the opposite
direction of the first surface. The antenna structure may
include at least one antenna element positioned on the
first surface or positioned inside the printed circuit board
to be closer to the first surface than to the second surface.
The at least one antenna element may be configured to
form a beam pattern toward the side area. The antenna
structure may be positioned on the conductive support
member. The conductive support member may include
a first portion and a second portion. The first portion may
be coupled to the antenna structure. The first portion may
be coupled to the housing or a support structure posi-
tioned in the inner space of the housing. The second
portion may extend from the first portion. The second
portion, when viewed from above the first surface, may
overlap the first surface and may be spaced apart from
the first surface.

[Advantageous Effects of Invention]

[0007] An electronic device including an antenna ac-
cording to various example embodiments of the disclo-
sure may easily secure coverage using a support mem-
ber for positioning the antenna in the electronic device.
[0008] In addition, effects that may be obtained or pre-
dicted by various embodiments of this document will be
disclosed directly or implicitly in the detailed description
of the embodiments of this document. For example, var-
ious effects predicted according to various embodiments
of this document will be disclosed in the detailed descrip-
tion to be described later.

[Brief Description of Drawings]

[0009]

FIG. 1 is a block diagram of an electronic device in
a network environment according to an embodiment.
FIG. 2 is a block diagram illustrating an electronic
device in a network environment including a plurality
of cellular networks according to an embodiment.
FIG. 3 is a perspective view of an electronic device
3 in an unfolded state according to an embodiment.
FIG. 4 illustrates diagrams of an electronic device 3
in a folded state according to an embodiment.
FIG. 5 is an exploded perspective view of a part of
the electronic device in FIG. 3 according to an em-
bodiment.
FIGS. 6 and 7 are perspective views of an antenna
module included in an antenna module assembly ac-
cording to an embodiment.
FIG. 8 is a perspective view of an antenna module
assembly according to an embodiment.
FIG. 9 is a perspective view illustrating a case, a
support structure, an antenna structure, a support
member, and an electrical path according to an em-
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bodiment.
FIG. 10 is a diagram illustrating a case, a support
structure, an antenna structure, a support member,
and an electrical path according to an embodiment.
FIG. 11 is a cross-sectional view of an electronic
device taken along line C-C’ in FIG. 10 according to
an embodiment.
FIG. 12 is a perspective view illustrating a case, a
support structure, an antenna structure, a support
member, and an electrical path according to various
embodiments.
FIG. 13 is a diagram illustrating a case, a support
structure, an antenna structure, a support member,
and an electrical path according to various embodi-
ments.
FIG. 14 is a cross-sectional view of an electronic
device taken along line D-D’ in FIG. 13 according to
various embodiments.
FIG. 15 illustrates cross-sectional views of an anten-
na structure and a support member according to var-
ious embodiments.
FIG. 16 illustrates an EIRP heatmap for the embod-
iment in FIG. 9 or the embodiment in FIG. 12, and
an EIRP heatmap for a comparative example in
which a second portion of a support member is omit-
ted according to various embodiments.
FIG. 17 illustrates a graph showing performance
evaluation using a CDF for the embodiment in FIG.
9 or the embodiment in FIG. 12 and a graph showing
performance evaluation using a CDF for a compar-
ative example in which a second portion of a support
member is omitted according to various embodi-
ments.

[Mode for the Invention]

[0010] Hereinafter, various embodiments disclosed
herein will be described with reference to the accompa-
nying drawings.
[0011] FIG. 1 is a block diagram of an electronic device
101 in a network environment 100 according to an em-
bodiment.
[0012] Referring to Fig. 1, the electronic device 101 in
the network environment 100 may communicate with an
external electronic device 102 via a first network 198
(e.g., a short-range wireless communication network), or
at least one of an external electronic device 104 or a
server 108 via a second network 199 (e.g., a long-range
wireless communication network). The electronic device
101 may communicate with the external electronic device
104 via the server 108. The electronic device 101 may
include a processor 120, memory 130, an input module
150, a sound output module 155, a display module 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 module 188,
a battery 189, a communication module 190, a subscriber
identification module (SIM) 196, and/or an antenna mod-

ule 197. In some embodiments of the disclosure, at least
one (e.g., the connection terminal 178) of the compo-
nents may be omitted from the electronic device 101, or
one or more other components may be added in the elec-
tronic device 101. In some embodiments of the disclo-
sure, some of the components may be implemented as
single integrated circuitry. For example, the sensor mod-
ule 176, the camera module 180, or the antenna module
197 may be implemented as embedded in single com-
ponent (e.g., the display module 160).
[0013] 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. As at least part of the data processing or
computation, the processor 120 may load a command or
data received from another component (e.g., the sensor
module 176 or the communication module 190) in a vol-
atile memory 132, process the command or the data
stored in the volatile memory 132, and store resulting
data in a non-volatile memory 134. The processor 120
may include a main processor 121 (e.g., a central
processing unit (CPU) or an application processor (AP)),
or an auxiliary 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 com-
munication processor (CP)) that is operable independ-
ently from, or in conjunction with, the main processor
121. Additionally or alternatively, the auxiliary processor
123 may be adapted to consume less power than the
main processor 121, or to be specific to a specified func-
tion. The auxiliary processor 123 may be implemented
as separate from, or as part of the main processor 121.
[0014] The auxiliary processor 123 may control, for ex-
ample, at least some of functions or states related to at
least one component (e.g., the display module 160, the
sensor module 176, or the communication module 190)
among the components of the electronic device 101, in-
stead of the main processor 121 while the main processor
121 is in an inactive (e.g., a sleep) state, or together with
the main processor 121 while the main processor 121 is
in an active state (e.g., executing an application). The
auxiliary processor 123 (e.g., an ISP or a CP) 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 of the disclosure, the auxiliary
processor 123 (e.g., a neural network processing device)
may include a hardware structure specified for process-
ing an artificial intelligence model. The artificial intelli-
gence model may be created through machine learning.
Such learning may be performed, for example, in the
electronic device 101 itself on which the artificial intelli-
gence model is performed, or may be performed through
a separate server (e.g., the server 108). The learning
algorithms may include, for example, supervised learn-
ing, unsupervised learning, semi-supervised learning, or
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reinforcement learning, but is not limited thereto. The ar-
tificial intelligence model may include a plurality of artifi-
cial neural network layers. The artificial neural network
may be any of a deep neural network (DNN), a convolu-
tional neural network (CNN), a recurrent neural network
(RNN), a restricted Boltzmann machine (RBM), a deep
belief network (DBN), a bidirectional recurrent DNN
(BRDNN), a deep Q-network, or a combination of two or
more of the above-mentioned networks, but is not limited
the above-mentioned examples. In addition to the hard-
ware structure, the artificial intelligence model may ad-
ditionally or alternatively include a software structure.
[0015] 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 and/or the non-volatile memory 134.
[0016] 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, and/or an ap-
plication 146.
[0017] 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., a user) 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).
[0018] 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
recordings, and the receiver may be used for incoming
calls. The receiver may be implemented as separate
from, or as part of the speaker.
[0019] 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. The display module
160 may include touch circuitry (e.g., a touch sensor)
adapted to detect a touch, or sensor circuitry (e.g., a pres-
sure sensor) adapted to measure the intensity of force
incurred by the touch.
[0020] The audio module 170 may convert a sound
into an electrical signal and vice versa. The audio module
170 may obtain the sound 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., the ex-
ternal electronic device 102) directly (e.g., wiredly) or
wirelessly coupled with the electronic device 101.
[0021] 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. The sensor module 176 may include,
for example, a gesture sensor, a gyro sensor, an atmos-
pheric pressure sensor, a magnetic sensor, an acceler-
ation sensor, a grip sensor, a proximity sensor, a color
sensor, an infrared (IR) sensor, a biometric sensor, a
temperature sensor, a humidity sensor, or an illuminance
sensor.
[0022] 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 external electronic device 102) directly (e.g.,
wiredly) or wirelessly. The interface 177 may include, for
example, a high-definition multimedia interface (HDMI),
a universal serial bus (USB) interface, a secure digital
(SD) card interface, and/or an audio interface.
[0023] The 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 external electronic device 102). The connecting ter-
minal 178 may include, for example, an HDMI connector,
a USB connector, an SD card connector, and/or an audio
connector (e.g., a headphone connector).
[0024] 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. The haptic module 179 may include, for ex-
ample, a motor, a piezoelectric element, or an electric
stimulator.
[0025] The camera module 180 may capture a still im-
age or moving images. The camera module 180 may
include one or more lenses, image sensors, ISPs, or
flashes.
[0026] The power management module 188 may man-
age power supplied to or consumed by the electronic
device 101. The power management module 188 may
be implemented as at least part of, for example, a power
management integrated circuit (PMIC).
[0027] The battery 189 may supply power to at least
one component of the electronic device 101. The battery
189 may include, for example, a primary cell which is not
rechargeable, a secondary cell which is rechargeable,
and/or a fuel cell.
[0028] 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.,
the external electronic device 102, the external electronic
device 104, or the server 108) and performing commu-
nication via the established communication channel. The
communication module 190 may include one or more
CPs that are operable independently from the processor
120 (e.g., the AP) and supports a direct (e.g., wired) com-
munication or a wireless communication. The communi-
cation module 190 may include a wireless communica-
tion module 192 (e.g., a cellular communication module,
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a short-range wireless communication module, or a glo-
bal navigation satellite system (GNSS) communication
module) or a wired communication module 194 (e.g., a
local area network (LAN) communication module or a
power line communication (PLC) module). A correspond-
ing one of these communication modules may commu-
nicate with the external electronic device via the first net-
work 198 (e.g., a short-range communication network,
such as BLUETOOTH, wireless-fidelity (Wi-Fi) direct, or
IR data association (IrDA)) or the second network 199
(e.g., a long-range communication network, such as a
legacy cellular network, a 5th generation (5G) network,
a next generation communication network, the Internet,
or a computer network (e.g., LAN or wide area network
(WAN)). These various types of communication modules
may be implemented as a single component (e.g., a sin-
gle chip), or may be implemented as multi components
(e.g., multi chips) separate from each other. The wireless
communication module 192 may identify and authenti-
cate the electronic device 101 in a communication net-
work, such as the first network 198 or the second network
199, using subscriber information (e.g., international mo-
bile subscriber identity (IMSI)) stored in the SIM 196.
[0029] The wireless communication module 192 may
support a 5G network, after a 4th generation (4G) net-
work, and next-generation communication technology,
e.g., new radio (NR) access technology. The NR access
technology may support highspeed transmission of high-
capacity data (e.g., enhanced mobile broadband (eM-
BB)), minimization of terminal power and connection of
multiple terminals (massive machine type communica-
tions (mMTC)), or high reliability and low latency (ultra-
reliable and low-latency communications (URLLC)). The
wireless communication module 192 may support a high-
frequency band (e.g., a mmWave band) to achieve, for
example, a high data transmission rate. The wireless
communication module 192 may support various tech-
nologies for securing performance in a high-frequency
band, such as beamforming, massive multiple-input and
multiple-output (MIMO), full-dimensional MIMO (FD-MI-
MO), array antenna, analog beam-forming, or large-
scale antenna. The wireless communication module 192
may support various requirements specified in the elec-
tronic device 101, an external electronic device (e.g., ex-
ternal the electronic device 104), or a network system
(e.g., the second network 199). According to an embod-
iment of the disclosure, the wireless communication mod-
ule 192 may support a peak data rate for implementing
eMBB (e.g., 20Gbps or more), loss coverage for imple-
menting mMTC (e.g., 164dB or less), or U-plane latency
for realizing URLLC (e.g., 0.5ms or less for each of down-
link (DL) and uplink (UL) or 1ms or less for round trip).
[0030] 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.
The antenna module 197 may include an antenna includ-
ing a radiating element including a conductive material
or a conductive pattern formed in or on a substrate (e.g.,

a printed circuit board (PCB)). The antenna module 197
may include a plurality of antennas (e.g., an antenna ar-
ray). 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 net-
work 199, may be selected, for example, by the commu-
nication module 190 (e.g., the wireless communication
module 192) from the plurality of antennas. The signal
or the power may then be transmitted or received be-
tween the communication module 190 and the external
electronic device via the selected at least one antenna.
Another component (e.g., a radio frequency integrated
circuit (RFIC)) other than the radiating element may be
additionally formed as part of the antenna module 197.
[0031] According to various embodiments of the dis-
closure, the antenna module 197 may form a mmWave
antenna module. According to an embodiment of the dis-
closure, the mmWave antenna module may include a
PCB, an RFIC that is disposed on or adjacent to a first
surface (e.g., the bottom surface) of the PCB and is ca-
pable of supporting a predetermined high-frequency
band (e.g., a mmWave band), and a plurality of antennas
(e.g., array antennas) that is disposed on or adjacent to
a second surface (e.g., the top surface or the side sur-
face) of the PCB and is capable of transmitting or receiv-
ing a signal of the predetermined high-frequency band.
[0032] 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., a bus, general pur-
pose input and output (GPIO), serial peripheral interface
(SPI), or mobile industry processor interface (MIPI)).
[0033] Commands or data may be transmitted or re-
ceived between the electronic device 101 and the exter-
nal electronic device 104 via the server 108 coupled with
the second network 199. Each of the external electronic
devices 102 or 104 may be a device of a same type as,
or a different type, from the electronic device 101. All or
some of operations to be executed at the electronic de-
vice 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 serv-
ice automatically, or in response to a request from a user
or another 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 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-
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vide an ultra-low delay service using, for example, dis-
tributed computing or MEC. In another embodiment of
the disclosure, the external electronic device 104 may
include an internet of things (IoT) device. The server 108
may be an intelligent server using machine learning
and/or neural networks. According to an embodiment of
the disclosure, 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 an intelligent
service (e.g., smart home, smart city, smart car, or health-
care) based on 5G communication technology or IoT-
related technology.
[0034] An electronic device according to an embodi-
ment of the disclosure may be one of various types of
electronic devices. The electronic devices may include
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. However, the electronic device is not
limited to any of those described above.
[0035] Various embodiments of the disclosure and the
terms used herein are not intended to limit the techno-
logical features set forth herein to particular embodi-
ments and include various changes, equivalents, or re-
placements for a corresponding embodiment. With re-
gard to the description of the drawings, similar reference
numerals may be used to refer to similar or related ele-
ments. It is to be understood that a singular form of a
noun corresponding to an item may include one or more
of the things, unless the relevant context clearly indicates
otherwise. As used herein, each of such phrases as "A
or B," "at least one of A and B," "at least one of A or B,"
"A, B, or C," "at least one of A, B, and C," and "at least
one of A, B, or C," may include any one of, or all possible
combinations of the items enumerated together in a cor-
responding 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). 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 that the element
may be coupled with the other element directly (e.g.,
wiredly), wirelessly, or via at least a third element.
[0036] The term "module" may include a unit imple-
mented in hardware, software, or firmware, and may in-
terchangeably be used with other terms, for example,
"logic," "logic block," "part," or "circuitry". A module may
be a single integral component, or a minimum unit or part
thereof, adapted to perform one or more functions. For
example, according to an embodiment of the disclosure,
the module may be implemented in a form of an applica-
tion-specific integrated circuit (ASIC).
[0037] 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., an internal memory 136 or an external
memory 138) that is readable by a machine (e.g., the
electronic device 101). For example, a processor (e.g.,
the processor 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 ma-
chine to be operated to perform at least one function ac-
cording to the at least one instruction invoked. The one
or more instructions may include a code generated by a
compiler or a code executable by an interpreter. The ma-
chine-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 me-
dium is a tangible device, and does not include a signal
(e.g., an electromagnetic wave), but this term does not
differentiate between where data is semi-permanently
stored in the storage medium and where the data is tem-
porarily stored in the storage medium.
[0038] A method according to an embodiment of the
disclosure may be included and provided in a computer
program product. The computer program product may
be traded as a product between a seller and a buyer. The
computer program product may be distributed in the form
of a machine-readable storage medium (e.g., compact
disc read only memory (CD-ROM)), or be distributed
(e.g., downloaded or uploaded) online via an application
store (e.g., PLAYSTORE™), or between two user devices
(e.g., smart phones) directly. If distributed online, at least
part of the computer program product may be temporarily
generated or at least temporarily stored in the machine-
readable storage medium, such as memory of the man-
ufacturer’s server, a server of the application store, or a
relay server.
[0039] Each component (e.g., a module or a program)
of the above-described components may include a single
entity or multiple entities. 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-
grams) may be integrated into a single component. In
such a case, the integrated component may perform one
or more functions of each of the plurality of components
in the same or similar manner as they are performed by
a corresponding one of the plurality of components be-
fore the integration. Operations performed by the mod-
ule, the program, or another component may be carried
out sequentially, in parallel, repeatedly, or heuristically,
or one or more of the operations may be executed in a
different order or omitted, or one or more other operations
may be added.
[0040] FIG. 2 is a block diagram 200 illustrating an elec-
tronic device 101 in a network environment including a
plurality of cellular networks according to according to an
embodiment.
[0041] With reference to FIG. 2, the electronic device
101 may include a first communication processor 212,
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second communication processor 214, first RFIC 222,
second RFIC 224, third RFIC 226, fourth RFIC 228, first
radio frequency front end (RFFE) 232, second RFFE 234,
first antenna module 242, second antenna module 244,
and/or antenna 248. The electronic device 101 may in-
clude a processor 120 and a memory 130. A second net-
work 199 may include a first cellular network 292 and a
second cellular network 294. According to another em-
bodiment, the electronic device 101 may further include
at least one of the components described with reference
to FIG. 1, and the second network 199 may further include
at least one other network. According to an embodiment,
the first communication processor 212, second commu-
nication processor 214, first RFIC 222, second RFIC 224,
fourth RFIC 228, first RFFE 232, and second RFFE 234
may form at least part of the wireless communication
module 192. According to another embodiment, the
fourth RFIC 228 may be omitted or included as part of
the third RFIC 226.
[0042] The first communication processor 212 may es-
tablish a communication channel of a band to be used
for wireless communication with the first cellular network
292 and support legacy network communication through
the established communication channel. According to
various embodiments, the first cellular network may be
a legacy network including a second generation (2G),
3G, 4G, or long term evolution (LTE) network. The sec-
ond communication processor 214 may establish a com-
munication channel corresponding to a designated band
(e.g., about 6 GHz to about 60 GHz) of bands to be used
for wireless communication with the second cellular net-
work 294, and support 5G network communication
through the established communication channel. Ac-
cording to various embodiments, the second cellular net-
work 294 may be a 5G network defined in 3GPP. Addi-
tionally, according to an embodiment, the first communi-
cation processor 212 or the second communication proc-
essor 214 may establish a communication channel cor-
responding to another designated band (e.g., about 6
GHz or less) of bands to be used for wireless communi-
cation with the second cellular network 294 and support
5G network communication through the established
communication channel. According to an embodiment,
the first communication processor 212 and the second
communication processor 214 may be implemented in a
single chip or a single package. According to various em-
bodiments, the first communication processor 212 or the
second communication processor 214 may be formed in
a single chip or a single package with the processor 120,
the auxiliary processor 123, or the communication mod-
ule 190.
[0043] Upon transmission, the first RFIC 222 may con-
vert a baseband signal generated by the first communi-
cation processor 212 to a radio frequency (RF) signal of
about 700 MHz to about 3 GHz used in the first cellular
network 292 (e.g., legacy network). Upon reception, an
RF signal may be obtained from the first cellular network
292 (e.g., legacy network) through an antenna (e.g., the

first antenna module 242) and be preprocessed through
an RFFE (e.g., the first RFFE 232). The first RFIC 222
may convert the preprocessed RF signal to a baseband
signal so as to be processed by the first communication
processor 212.
[0044] Upon transmission, the second RFIC 224 may
convert a baseband signal generated by the first com-
munication processor 212 or the second communication
processor 214 to an RF signal (hereinafter, 5G Sub6 RF
signal) of a Sub6 band (e.g., 6 GHz or less) to be used
in the second cellular network 294 (e.g., 5G network).
Upon reception, a 5G Sub6 RF signal may be obtained
from the second cellular network 294 (e.g., 5G network)
through an antenna (e.g., the second antenna module
244) and be pretreated through an RFFE (e.g., the sec-
ond RFFE 234). The second RFIC 224 may convert the
preprocessed 5G Sub6 RF signal to a baseband signal
so as to be processed by a corresponding communica-
tion processor of the first communication processor 212
or the second communication processor 214.
[0045] The third RFIC 226 may convert a baseband
signal generated by the second communication proces-
sor 214 to an RF signal (hereinafter, 5G Above6 RF sig-
nal) of a 5G Above6 band (e.g., about 6 GHz to about 60
GHz) to be used in the second cellular network 294 (e.g.,
5G network). Upon reception, a 5G Above6 RF signal
may be obtained from the second cellular network 294
(e.g., 5G network) through an antenna (e.g., the antenna
248) and be preprocessed through the third RFFE 236.
The third RFIC 226 may convert the preprocessed 5G
Above6 RF signal to a baseband signal so as to be proc-
essed by the second communication processor 214. Ac-
cording to an embodiment, the third RFFE 236 may be
formed as part of the third RFIC 226.
[0046] According to an embodiment, the electronic de-
vice 101 may include a fourth RFIC 228 separately from
the third RFIC 226 or as at least part of the third RFIC
226. In this case, the fourth RFIC 228 may convert a
baseband signal generated by the second communica-
tion processor 214 to an RF signal (hereinafter, an inter-
mediate frequency (IF) signal) of an intermediate fre-
quency band (e.g., about 9 GHz to about 11 GHz) and
transfer the IF signal to the third RFIC 226. The third
RFIC 226 may convert the IF signal to a 5G Above 6RF
signal. Upon reception, the 5G Above 6RF signal may
be received from the second cellular network 294 (e.g.,
a 5G network) through an antenna (e.g., the antenna
248) and be converted to an IF signal by the third RFIC
226. The fourth RFIC 228 may convert an IF signal to a
baseband signal so as to be processed by the second
communication processor 214.
[0047] According to an embodiment, the first RFIC 222
and the second RFIC 224 may be implemented into at
least part of a single package or a single chip. According
to an embodiment, the first RFFE 232 and the second
RFFE 234 may be implemented into at least part of a
single package or a single chip. According to an embod-
iment, at least one of the first antenna module 242 or the
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second antenna module 244 may be omitted or may be
combined with another antenna module to process RF
signals of a corresponding plurality of bands.
[0048] According to an embodiment, the third RFIC
226 and the antenna 248 may be disposed at the same
substrate to form a third antenna module 246. For exam-
ple, the wireless communication module 192 or the proc-
essor 120 may be disposed at a first substrate (e.g., main
PCB). In this case, the third RFIC 226 is disposed in a
partial area (e.g., lower surface) of the first substrate and
a separate second substrate (e.g., sub PCB), and the
antenna 248 is disposed in another partial area (e.g.,
upper surface) thereof; thus, the third antenna module
246 may be formed. By disposing the third RFIC 226 and
the antenna 248 in the same substrate, a length of a
transmission line therebetween can be reduced. This
may reduce, for example, a loss (e.g., attenuation) of a
signal of a high frequency band (e.g., about 6 GHz to
about 60 GHz) to be used in 5G network communication
by a transmission line. Therefore, the electronic device
101 may improve a quality or speed of communication
with the second cellular network 294 (e.g., 5G network).
[0049] According to an embodiment, the antenna 248
may be formed in an antenna array including a plurality
of antenna elements that may be used for beamforming.
In this case, the third RFIC 226 may include a plurality
of phase shifters 238 corresponding to a plurality of an-
tenna elements, for example, as part of the third RFFE
236. Upon transmission, each of the plurality of phase
shifters 238 may convert a phase of a 5G Above6 RF
signal to be transmitted to the outside (e.g., a base station
of a 5G network) of the electronic device 101 through a
corresponding antenna element. Upon reception, each
of the plurality of phase shifters 238 may convert a phase
of the 5G Above6 RF signal received from the outside to
the same phase or substantially the same phase through
a corresponding antenna element. This enables trans-
mission or reception through beamforming between the
electronic device 101 and the outside.
[0050] The second cellular network 294 (e.g., 5G net-
work) may operate (e.g., stand-alone (SA)) independent-
ly of the first cellular network 292 (e.g., legacy network)
or may be operated (e.g., non-stand-alone (NSA)) in con-
nection with the first cellular network 292. For example,
the 5G network may have only an access network (e.g.,
5G radio access network (RAN) or a next generation (NG)
RAN and have no core network (e.g., next generation
core (NGC)). In this case, after accessing to the access
network of the 5G network, the electronic device 101 may
access to an external network (e.g., Internet) under the
control of a core network (e.g., an evolved packed core
(EPC)) of the legacy network. Protocol information (e.g.,
LTE protocol information) for communication with a leg-
acy network or protocol information (e.g., new radio (NR)
protocol information) for communication with a 5G net-
work may be stored in the memory 130 to be accessed
by other components (e.g., the processor 120, the first
communication processor 212, or the second communi-

cation processor 214).
[0051] FIG. 3 is a perspective view of an electronic
device 3 in an unfolded state according to an embodi-
ment. FIG. 4 is a diagram illustrating an electronic device
3 in a folded state according to an embodiment.
[0052] Referring to FIGS. 3 and 4, in an embodiment,
the electronic device 3 (e.g., the electronic device 101 in
FIG. 1) includes a foldable housing 31, a display 32, a
keyboard 33, or a touch pad 34. The electronic device 3
may include, for example, a laptop computer (or a note-
book computer).
[0053] According to an embodiment, the foldable hous-
ing 31 may include a first housing (or a first housing part
or a first housing structure) 311, a second housing (or a
second housing part or a second housing structure) 312,
and/or a hinge assembly. The first housing 311 and the
second housing 312 may be coupled by the hinge as-
sembly and may be rotatable relative to each other about
a folding axis A (e.g., a rotation axis of the hinge assem-
bly) of the foldable housing 31. The hinge assembly may
include at least one hinge connecting the first housing
311 and the second housing 312, and form a folding axis
A of the foldable housing 31. The first housing 311 or the
second housing 312 may be provided by (or formed of),
for example, ceramic, polymer, metal (e.g., aluminum,
stainless steel, or magnesium), or a combination of at
least two of the above materials. The first housing 311
may at least partially provide (or form) a first front area
301 of the exterior of the electronic device 3 and a first
rear area 302 disposed on the opposite side of the first
front area 301 of the exterior of the electronic device 3.
Coordinate axes shown for ease of understanding are
provided based on the first housing 311, for example, the
first front area 301 may face substantially in the +z-axis
direction, and the first rear area 302 may face substan-
tially in the -z-axis direction. The first housing 311 may
at least partially provide (or form) a first side area 305 of
the exterior of the electronic device 3, which surrounds
at least a part of a space between the first front area 301
and the first rear area 302. The second housing 312 may
at least partially provide (or form) a second front area
303 of the exterior of the electronic device 3 and a second
rear area 304 disposed on the opposite side of the second
front area 303 of the exterior of the electronic device 3.
The second housing 312 may at least partially provide
(or form) a second side area 306 of the exterior of the
electronic device 3, which surrounds at least a portion of
a space between the second front area 303 and the sec-
ond rear area 304. In a certain embodiment, the first
housing 311 may refer to a structure that provides (or
forms) at least a portion of the first front area 301, the
first rear area 302, and the first side area 305. The second
housing 312 may refer to a structure that provides (or
forms) at least a portion of the second front area 303, the
second rear area 304, and the second side area 306.
The folded state (see FIG. 4) of the electronic device 3
may indicate the state in which the first housing 311 and
the second housing 312 are positioned such that the first
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front area 301 and the second front area 303 face each
other. For example, in the folded state of the electronic
device 3, the first front area 301 and the second front
area 303 may face each other to form an angle of about
0 degrees to about 10 degrees, and may not be substan-
tially exposed to the outside. In the folded state of the
electronic device 3, the first rear area 302 and the second
rear area 304 may face in substantially the opposite di-
rections. In the folded state of the electronic device 3,
the first side area 305 and the second side area 306 may
be aligned with each other. The unfolded state (see FIG.
3) of the electronic device 3 may indicate a state other
than the folded state of the electronic device 3.
[0054] According to a certain embodiment, the foldable
housing 31 may be implemented such that the first hous-
ing 311 and the second housing 312 are positioned while
the first rear area 302 and the second rear area 304 face
each other. In this case, for example, the first rear area
302 and the second rear area 304 may form an angle of
about 0 degrees to about 10 degrees and may not be
substantially exposed to the outside.
[0055] According to an embodiment, the display 32
may be positioned in the second housing 312. For ex-
ample, the second housing 312 may include a transpar-
ent plate 321 that provides (or forms) at least a portion
of the second front area 303. The display 32 may be
positioned in the inner space of the second housing 312
so as to at least partially overlap the transparent plate
321. The transparent plate 321 may protect the display
32 from the outside. The light output from the display 32
may pass through the transparent plate 321 and proceed
to the outside. A screen S of the electronic device 3 may
indicate an area capable of displaying an image in a de-
vice including the display 32 and the transparent plate
321, and may include, for example, a display area (or
active area) of the display 32 and a partial area of the
transparent plate 321 overlapping the display area. In a
certain embodiment, the transparent plate 321 is an el-
ement included in the display 32 and may be provided
(or formed) to be integral with the display 32. The trans-
parent plate 321 may include various materials such as
polymer or glass. In a certain embodiment, the transpar-
ent plate 321 may include a plurality of layers. For exam-
ple, the transparent plate 321 may be configured as a
form in which a coating layer or a protective layer of var-
ious polymer materials (e.g., polyester (PET), polyimide
(PI), or thermoplastic polyurethane (TPU)) is disposed
on a plastic plate or a glass plate. The edge area of the
second front area 303 surrounding the screen S may be
substantially opaque and provide (or form), for example,
a screen bezel B. For example, an opaque material may
be disposed on the rear surface of the area correspond-
ing to the screen bezel B of the transparent plate 321.
The screen S is not limited to the illustrated example and
may be further extended, and may be implemented such
that the display area visible through the transparent plate
321 is as large as possible (e.g., a large screen or a full
screen). For example, the ratio of the screen S to the

second front area 303 may be about 90% or more (e.g.,
a bezel-less display or a full screen display). In a certain
embodiment, the second housing 312 may include a
screen bezel B including an opening, and the display 32
may be disposed in the opening to provide (or form) the
second front area 303 with the screen bezel B. In a certain
embodiment, the display 32 may include a touch sensor
(or touch sensing circuit) configured to sense a touch or
a pressure sensor configured to measure the strength of
a force produced by the touch. In a certain embodiment,
the display 32 may include an electromagnetic induction
panel (e.g., a digitizer) that detects a magnetic field-type
pen input device (e.g., an electronic pen or a stylus pen)
or may be coupled to the electromagnetic induction pan-
el.
[0056] According to an embodiment, the electronic de-
vice 3 may include an input module, a sound output mod-
ule, a camera module 401, a sensor module, or a plurality
of connection terminals 402 and 403. In a certain em-
bodiment, the electronic device 3 may exclude at least
one of the elements or further include other elements.
The positions or number of the elements included in the
electronic device 3 may vary without being limited to the
illustrated examples.
[0057] The input module may include, for example, a
keyboard 33. The keyboard 33 may be positioned in the
first housing 311. The first housing 311 may include a
plurality of openings (or an opening structure including a
plurality of openings) provided (or formed) in the first front
area 301, and a plurality of buttons (or keys) of the key-
board 33 may be positioned in the plurality of openings
so as to be exposed to the outside. The input module
may further include another key input device (e.g., a pow-
er button) separate from the keyboard 33. The key input
device may be positioned in the first front area 301 or the
first side area 305, but is not limited thereto, and the po-
sition or number thereof may vary. In a certain embodi-
ment, at least one key input device may be positioned in
the second housing 312. In a certain embodiment, at least
one key input device may be excluded, and the excluded
key input device may be implemented in another form,
such as a soft key, on the display 32.
[0058] The input module may include, for example, a
touch pad 34. The touch pad 34 may be positioned in the
first housing 311. The touch pad 34 is a pointing device
exposed to the first front area 301 and may include a
touch sensing circuit embedded in the surface thereof or
disposed on a substrate (not shown) disposed along the
surface. The touch pad 34 may include a cover area that
at least partially overlaps the substrate including the
touch sensing circuit and provides (or forms) a portion of
the first front area 301. The cover area may be substan-
tially opaque. The cover area exposed to the outside may
provide (or form) a touch input surface for receiving or
sensing a touch by user input. For example, if a finger
touches the touch input surface or approaches within a
threshold distance from the touch input surface, a signal
regarding the coordinates may be generated. In a certain
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embodiment, the cover area providing (or forming) the
touch input surface may be interpreted as part of the first
housing 311. A click button (e.g., a push switch including
a metal dome) may be provided below the touch pad 34.
When the touch input surface is pressed, an input may
be generated from the push button.
[0059] The input module may include, for example, a
microphone positioned inside the electronic device 3 and
a microphone hole provided (or formed) in the first hous-
ing 311 or the second housing 312 corresponding to the
microphone. The positions or number of the input mod-
ules including the microphone and the microphone hole
corresponding thereto may vary. In a certain embodi-
ment, the electronic device 3 may include a plurality of
microphones capable of detecting the direction of sound.
The microphone hole may be provided (or formed) in, for
example, the first side area 305 or the first rear area 302.
[0060] The input module may include, for example, at
least one sensor. In an embodiment, the input module
may include a touch sensor (or touch sensing circuit) or
pressure sensor positioned or included in the display 32.
In various embodiments, the input module may include,
for example, an electromagnetic induction panel (e.g., a
digitizer) positioned or included in the display 32.
[0061] According to various embodiments, the elec-
tronic device 3 may be implemented to exclude some of
the input modules or add other input modules according
to its provision form or convergence trend. In a certain
embodiment, the display 32 including a touch sensor (or
touch sensing circuit) or pressure sensor as an input
module is not limited to the illustrated example, and may
be implemented as a foldable display or a flexible display
extended into the first housing 311. For example, in the
case where the display 32 is implemented as a flexible
display extended to the first housing 311, the flexible dis-
play may include a first display area corresponding to the
first housing 311, a second display area corresponding
to the second housing 312, and a third display area cor-
responding to a hinge assembly (e.g., a folding part) con-
necting the first housing 311 and the second housing
312. The third display area may be arranged in an un-
folded state or a bent state depending on the angle be-
tween the first housing 311 and the second housing 312.
In the case where the display 32 is implemented as a
flexible display extended to the first housing 311, the key-
board 33 or the touch pad 34 may be omitted. The omitted
keyboard 33 or touch pad 34 may be implemented in a
form displayed through the flexible display (or the first
display area).
[0062] The sound output module may include, for ex-
ample, a speaker positioned inside the electronic device
3 and a speaker hole provided (or formed) in the first
housing 311 or the second housing 312 to correspond
to the speaker. The speaker hole may be provided (or
formed) in, for example, the first side area 305 or the first
rear area 302. The positions or number of the sound out-
put modules including the speaker and the speaker hole
corresponding thereto may vary. In a certain embodi-

ment, the microphone hole and the speaker hole may be
implemented as a single hole. In a certain embodiment,
a piezo speaker in which the speaker hole is omitted may
be implemented.
[0063] The camera module 401, for example, may be
positioned inside the second housing 312 corresponding
to the screen bezel B. The camera module 401 may in-
clude one or more lenses, an image sensor, and/or an
image signal processor. The positions or number of the
camera modules 401 may vary without being limited to
the illustrated example.
[0064] According to a certain embodiment, the display
32 may include an opening aligned with the camera mod-
ule 401. External light may reach the camera module 401
through the transparent plate 321 and the opening of the
display 32. In a certain embodiment, the opening of the
display 32 may be provided (or formed) in the form of a
notch depending on the position of the camera module
401. In a certain embodiment, the camera module 401
may be positioned on the back surface of the display 32,
or below or beneath the display 32 to perform related
functions (e.g., photographing images) while the position
of the camera module 401 is not visually distinguished
(or exposed). The camera module 401 may include, for
example, a hidden under-display camera (UDC). In a cer-
tain embodiment, the camera module 401 may be posi-
tioned to be aligned with a recess provided (or formed)
on the back surface of the display 32 or to be at least
partially inserted into the recess. The camera module
401 may be disposed to overlap at least a portion of the
screen S and may obtain an image of an external subject
without being visually exposed to the outside. In this case,
the partial area of the display 32 at least partially over-
lapping the camera module 401 may include a pixel struc-
ture and/or a wiring structure different from other areas.
For example, the partial area of the display 32 at least
partially overlapping the camera module 401 may have
a pixel density different from those in other areas. The
pixel structure and/or wiring structure provided (or con-
figured) in the partial area of the display 32 at least par-
tially overlapping the camera module 401 may reduce
light loss between the outside and the camera module
401. In a certain embodiment, the partial area of the dis-
play 32 at least partially overlapping the camera module
401 may not have pixels disposed therein. In a certain
embodiment, the electronic device 3 may replace the
camera module 401 or further include a plurality of cam-
era modules (e.g., a dual camera module or a triple cam-
era module). The plurality of camera modules may have
different properties (e.g., angle of view) or functions. For
example, the plurality of camera modules may include a
plurality of camera modules including lenses having dif-
ferent angles of view, and the electronic device 3 may
perform control to change the angle of view of the camera
module, based on selection of a user, performed in the
electronic device 3. The plurality of camera modules may
include at least one of a wide-angle camera, a telephoto
camera, a color camera, a monochrome camera, or an
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infrared (IR) camera (e.g., a time-of-flight (TOF) camera
or a structured light camera). In a certain embodiment,
the IR camera may operate as at least a part of the sensor
module.
[0065] The sensor module may generate an electrical
signal or data value corresponding to an internal opera-
tion state of the electronic device 3 or an external envi-
ronmental state. The sensor module may include at least
one of, for example, a proximity sensor, a gesture sensor,
a gyro sensor, an atmosphere pressure sensor, a mag-
netic sensor, an acceleration sensor, a grip sensor, a
color sensor, an infrared (IR) sensor, a biometric sensor
(e.g., a fingerprint sensor or an HRM sensor), a temper-
ature sensor, a humidity sensor, or an illuminance sen-
sor.
[0066] The plurality of connection terminals 402 and
403 may include, for example, connectors (e.g., an HDMI
connector, a USB connector interface, an SD card con-
nector, or an audio connector) positioned inside the elec-
tronic device 3 and connector holes provided (or formed)
in the first housing 311 to correspond to the connectors.
The electronic device 3 may transmit and/or receive pow-
er and/or data to and/or from an external electronic device
electrically connected, directly or indirectly, to the con-
nector through the connector hole. The positions or
number of the connectors and the connector holes cor-
responding thereto may vary without being limited to the
illustrated example.
[0067] According to a certain embodiment, the elec-
tronic device 3 may include a detachable pen input device
(e.g., an electronic pen, a digital pen, or a stylus pen).
[0068] According to an embodiment, the foldable hous-
ing 31 may include at least one air inlet and at least one
air outlet. Outside air may be introduced into the foldable
housing 31 through at least one air inlet. Air having re-
ceived heat radiated from at least one component may
be discharged to the outside of the foldable housing 31
through at least one air outlet. In an embodiment, a plu-
rality of openings 404 and 405 provided (or formed) in
the first side area 305 may be used as air inlets or air
outlets. In an embodiment, a plurality of openings 406
provided (or formed) in the first rear area 302 may be
used as air inlets or air outlets.
[0069] According to a certain embodiment, not limited
to the electronic device 3 disclosed in this document,
various other types of electronic devices may be imple-
mented. The electronic device 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
home appliances. The electronic device according to the
embodiment of this document is not limited to the above-
described devices.
[0070] FIG. 5 is an exploded perspective view of a part
of the electronic device 3 in FIG. 3 according to an em-
bodiment. FIGS. 6 and 7 are perspective views of an
antenna module 8 included in an antenna module as-
sembly 560 according to an embodiment.

[0071] Referring to FIG. 5, in an embodiment, the elec-
tronic device 3 may include a first housing 311, a key-
board 33, a touch pad 34, a printed circuit board 530, a
blower 540, and a first heat conduction member 550,
and/or an antenna module assembly 560. In a certain
embodiment, the electronic device 3 may exclude at least
one of the elements or further include other elements.
[0072] According to an embodiment, the first housing
311 may include a case (or a frame) 510 and a back
cover (or rear cover) 520. The case 510 may provide at
least a portion of the first front area 301 of the electronic
device 3 and at least a portion of the first side area 305
of the electronic device 3. The back cover 520 may pro-
vide (or form) at least a portion of the first rear area 302
(see FIG. 4) of the electronic device 3 and may be de-
tachable from the case 510. For example, the back cover
520 may include a plurality of hooks 525 for snap-fit fas-
tening with the case 510, and/or a plurality of screw holes
(or screw fastening holes) (not shown) for screw fasten-
ing (or bolt fastening) with the case 510. The case 510
or the back cover 520 may include, for example, polymer
and/or metal (e.g., aluminum, stainless steel, or magne-
sium).
[0073] According to an embodiment, the case 510 may
include a front cover 511 and a side structure (or a side
member) 512. The front cover 511 and the side structure
512 may be provided (or configured) integrally and may
include the same material (e.g., a metal material or a
non-metal material). The front cover 511 may be posi-
tioned on the opposite side of the back cover 520 in the
first housing 311, and a portion of the first front area 301
of the electronic device 3 may be provided (or formed)
by the front cover 511. A plurality of buttons of the key-
board 33 may be positioned in a plurality of openings
provided (or formed) on the front cover 511 and exposed
to the outside. The touch pad 34 may be positioned in
an opening provided (or formed) in the front cover 511,
and the touch input surface of the touch pad 34 may be
exposed to the outside, thereby providing (or forming) a
portion of the first front area 301 of the electronic device
3. The side structure 512 may extend from the edge of
the front cover 511. The side structure 512 may at least
partially surround the space between the front cover 511
and the back cover 520, and at least partially provide (or
form) the first side area 305 of the electronic device 3. In
a certain embodiment, the front cover 511 and the side
structure (or sidewall, sidewall structure, or side member)
512 may be implemented separately.
[0074] According to an embodiment, the side structure
512 of the case 510 may include a first side part 512A,
a second side part 512B, a third side part 512C, or a
fourth side part 512D. The first side part 512A and the
second side part 512B may be positioned to be spaced
apart from each other in a first direction (e.g., the x-axis
direction) and extend substantially parallel to a second
direction (e.g., the y-axis direction) when viewed from
above the first front area 301 of the electronic device 3
(e.g., when viewed in the -z-axis direction). The third side
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part 512C may connect one end of the first side part 512A
and one end of the second side part 512B. The fourth
side part 512D may connect the opposite end of the first
side part 512A and the opposite end of the second side
part 512B. The third side part 512C and the fourth side
part 512D may be positioned to be spaced apart from
each other in the second direction and extend substan-
tially parallel to the first direction when viewed from above
the first front area 301 of the electronic device 3.
[0075] According to an embodiment, the first housing
311 may include a hinge connection structure for rotat-
able connection with the second housing 312 (see FIG.
3). The hinge connection structure may be provided (or
positioned) on one edge of the first housing 311, which
is connected to the second housing 312. The hinge con-
nection structure may be positioned, for example, on the
side of the third side part 512C of the side structure 512.
The hinge connection structure may include, for example,
a first hinge arm 561, a second hinge arm 562, a third
hinge arm 563, and first recess structures 571 and 572,
or second recess structures 581 and 582. The first hinge
arm 561, the second hinge arm 562, and the third hinge
arm 563 may be provided (or disposed) in the case 510,
and the first hinge arm 561 may be positioned between
the second hinge arm 562 and the third hinge arm 563.
In an embodiment, the first recess structures 571 and
572 may include a notch structure 571 of the case 510
and a notch structure 572 of the back cover 520, and
coupling of the notch structures 571 and 572 may provide
(or form) a first recess into which a portion of the second
housing 312 may be inserted. In an embodiment, the
second recess structures 581 and 582 may include a
notch structure 581 of the case 510 and a notch structure
582 of the back cover 520, and coupling of the notch
structures 581 and 582 may provide (or form) a second
recess into which another portion of the second housing
312 may be inserted. A portion of the second housing
312 may be positioned in the first recess by the first re-
cess structures 571 and 572 and may be rotatably cou-
pled to the first hinge arm 561 and the second hinge arm
562 by hinges. Another portion of the second housing
312 may be positioned in the second recess by the sec-
ond recess structures 581 and 582 and may be rotatably
coupled to the first hinge arm 561 and the third hinge arm
563 by hinges. In a certain embodiment, the first recess
or the second recess may be implemented by the case
510.
[0076] According to an embodiment, the electronic de-
vice 3 may include a support structure (e.g., the support
structure 910 in FIGS. 9 and 10) positioned between the
case 510 and the back cover 520. The support structure,
for example, may have elements positioned on, directly
or indirectly, the first housing 311 or support elements
positioned on, directly or indirectly, the first housing 311.
The support structure may contribute to durability or stiff-
ness (e.g., torsional stiffness) of the first housing 311. In
a certain embodiment, the support structure may be re-
ferred to as various other terms such as "bracket",

"mounting plate", "support part", "support member", or
"support plate". The support structure may be coupled
to the case 510 (or the front cover 511 of the case 510)
using a fastening structure such as screw fastening. The
keyboard 33 and the touch pad 34 may be supported by
one surface (hereinafter, referred to as a "first support
surface") facing the first front area 301 of the electronic
device 3 in the support structure. The keyboard 33 and
the touch pad 34 may be disposed on the first support
surface or may be coupled to the front cover 511 of the
case 510. The elements such as the printed circuit board
530, the blower 540, or the first heat conduction member
550 may be disposed on the other surface (hereinafter,
referred to as a "second support surface") facing the first
rear area 302 (see FIG. 4) of the electronic device 3 in
the support structure and may be supported by the sup-
port structure. Various components such as a processor,
a wireless communication module, a power management
module, or a plurality of connection terminals 402 and
403 (see FIG. 4) may be disposed on the printed circuit
board 530. The keyboard 33 or the touch pad 34 may be
electrically connected to the printed circuit board 530 us-
ing an electrical path such as a flexible printed circuit
(FPCB). A heat dissipation structure may be positioned
in the inner space of the first housing 311 to prevent or
reduce at least one component from overheating by dis-
sipating the heat emitted from the at least one element
to the outside. The heat dissipation structure may in-
clude, for example, a blower 540, a first heat conduction
member 550, or a second heat conduction member (not
shown). The air flow by the blower 540 may produce a
pressure difference between the inner space and the out-
side of the first housing 311, whereby the outside air (ex-
ternal air) may be introduced into the inner space of the
first housing 311 through at least one air inlet (e.g., the
plurality of openings 404, 405, and 406 in FIG. 4) provided
(or formed) in the first housing 311. The air introduced
into the interior of the first housing 311, due to the forced
convection by the blower 540, through the air inlet may
flow into the air inlet of the blower 540 and may be dis-
charged through the air outlet of the blower 540. The first
heat conduction member 550 (e.g., a heat sink) may be
coupled to the air outlet of the blower 540 and may be
positioned to be aligned with at least one air outlet 551
provided (or formed) in the first side area 305. The second
heat conduction member (e.g., a heat spreader, a heat
pipe, or a vapor chamber) may receive heat emitted from
at least one component. Heat radiated from at least one
component may be transferred from the second heat con-
duction member to the first heat conduction member 550
by heat conduction from a high-temperature part to a low-
temperature part. Convection heat transfer, which is an
energy transfer method between a solid surface and a
gas, may occur between the first heat conduction mem-
ber 550 and the air, so that heat may be transferred to
the outside through at least one air outlet 551 provided
(or formed) in the third side part 512c.
[0077] According to an embodiment, the antenna mod-
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ule assembly 560 may include an antenna module 6 and
a support member 7. The antenna module 6 may be po-
sitioned in the inner space of the first housing 311 using
the support member 7. The antenna module 8 may be
connected to, directly or indirectly, a support structure
(e.g., the support structure 910 in FIGS. 9 and 10) posi-
tioned in the inner space of the first housing 311 or the
first housing 311 using the support member 7. The sup-
port member 7 may serve to enable the antenna module
6 to be stably positioned in the inner space of the first
housing 311. The support member 7 may contribute to
durability for the antenna module 6. The support member
7 is an element for stably positioning the antenna module
6 in the inner space of the first housing (311) and may
be referred to as various other terms such as "connection
structure", "connection member", "bracket", "antenna
module support member", "antenna module support
structure", "antenna module bracket", "support part", or
"frame".
[0078] Referring to FIGS. 6 and 7, in an embodiment,
the antenna module 6 may include an antenna structure
61, a communication circuit 62, a power management
circuit 63, a connector 64, and/or an electrical path 65.
The antenna module 6 may be, for example, the third
antenna module 246 in FIG. 2.
[0079] According to an embodiment, the antenna
structure 61 may include a printed circuit board 611 in
which an antenna array 612 is disposed or that includes
the antenna array 612. The printed circuit board 611 may
include a first surface 601 and a second surface 602 fac-
ing in the opposite direction of the first surface 601. For
example, the first surface 601 and the second surface
602 may be substantially parallel to each other. The an-
tenna array 612 may include a plurality of antenna ele-
ments 612a, 612b, 612c, and 612d disposed on the first
surface 601 or in the inside of the printed circuit board
611 to be closer to the first surface 601 than to the second
surface 602. The plurality of antenna elements 612a,
612b, 612c, and 612d may be, for example, the antenna
248 in FIG. 2. In an embodiment, the plurality of antenna
elements 612a, 612b, 612c, and 612d may have sub-
stantially the same shape and may be disposed at regular
intervals. In an embodiment, the plurality of antenna el-
ements 612a, 612b, 612c, and 612d may transmit and/or
receive signals in substantially the same frequency band.
The printed circuit board 611 may include a plurality of
conductive layers (e.g., a plurality of conductive pattern
layers) and a plurality of non-conductive layers (e.g., in-
sulating layers) alternately stacked with the plurality of
conductive layers. The plurality of antenna elements
612a, 612b, 612c, and 612d may be implemented as, for
example, at least some of the plurality of conductive lay-
ers. In a certain embodiment, the number or positions of
the antenna elements included in the antenna array 612
may vary without being limited to the embodiment shown
in FIG. 6.
[0080] According to an embodiment, the plurality of an-
tenna elements 612a, 612b, 612c, and 612d may operate

as a patch antenna. In a certain embodiment, the shape
of the plurality of antenna elements 612a, 612b, 612c,
and 612d may vary without being limited to the circular
shape according to the embodiment in FIG. 6. For exam-
ple, the plurality of antenna elements 612a, 612b, 612c,
and 612d may be provided (or configured) in a polygonal
shape such as a quadrangle, an ellipse, or an annular
shape. In an embodiment, the antenna elements 612a,
612b, 612c, and 612d may be provided (or configured)
in a single-layer structure included in the printed circuit
board 611. In a certain embodiment, the antenna ele-
ments 612a, 612b, 612c, and 612d may be implemented
in a stacked structure including a plurality of conductive
portions (e.g., conductive patches) positioned on differ-
ent layers of the printed circuit board 611 to overlap each
other. In a certain embodiment, the number or positions
of the antenna arrays may vary without being limited to
the embodiment shown in FIG. 6. Although not shown,
the antenna structure 61 may further include an antenna
array including a plurality of antenna elements operating
as a dipole antenna. In a certain embodiment, the plurality
of antenna elements 612a, 612b, 612c, and 612d may
operate as an antenna other than the patch antenna or
the dipole antenna.
[0081] According to an embodiment, the communica-
tion circuit (or wireless communication circuit) 62 may be
disposed on the second surface 602 of the printed circuit
board 611 using a conductive adhesive material such as
solder. For example, the communication circuit 62 may
be electrically connected with the plurality of antenna el-
ements 612a, 612b, 612c, and 612d through wires (e.g.,
an electrical path formed of a conductive pattern or con-
ductive via) included in the printed circuit board 611. As
another example, the communication circuit 62 may be
disposed on a printed circuit board (e.g., a printed circuit
board on which the element such as the processor 120,
the memory 130, or the communication module 190
shown in FIG. 1 are disposed, for example, the printed
circuit board 530 in FIG. 5) other than the printed circuit
board 611. In an embodiment, the communication circuit
62 may include a radio frequency integrate circuit (RFIC).
For example, the communication circuit 62 may be the
third RFIC 226 in FIG. 2. Each processor herein com-
prises processing circuitry.
[0082] According to an embodiment, the communica-
tion circuit 62 may transmit and/or receive signals in at
least a partial frequency band of about 3 GHz to about
100 GHz through the antenna array 612. The communi-
cation circuit 62 may up-convert or down-convert a fre-
quency of a signal transmitted or received therethrough.
The communication circuit 62 may receive an intermedi-
ate frequency (IF) signal from a wireless communication
circuit (e.g., the wireless communication module 192 in
FIG. 1) disposed on another printed circuit board (e.g.,
the printed circuit board 530 in FIG. 5), and up-convert
the received IF signal into a radio frequency (RF) signal
(e.g., a millimeter wave). The communication circuit 62
may down-convert an RF signal received through the an-
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tenna array 612 into an IF signal, and the IF signal may
be provided to a wireless communication circuit (e.g., the
wireless communication module 192 in FIG. 1) disposed
on another printed circuit board.
[0083] According to an embodiment, the plurality of an-
tenna elements 612a, 612b, 612c, and 612d may be fed
directly or indirectly from the communication circuit 62 to
operate as an antenna radiator.
[0084] According to a certain embodiment, the plurality
of antenna elements 612a, 612b, 612c, and 612d may
be utilized as dummy elements (e.g., dummy antennas,
dummy patches, or conductive patches). The dummy el-
ement may be physically separated from other conduc-
tive elements in an electrically floating state. The antenna
module 6 may include a plurality of feed antenna ele-
ments (not shown) that, when viewed from above the first
surface 601, at least partially overlap the plurality of an-
tenna elements 612a, 612b, 612c, and 612d and are
physically separated from the plurality of antenna ele-
ments 612a, 612b, 612c, and 612d. The plurality of feed
antenna elements may be electrically connected to the
communication circuit 62, and the plurality of antenna
elements 612a, 612b, 612c, and 612d may be indirectly
fed from the plurality of feed antenna elements to operate
as an antenna radiator.
[0085] According to an embodiment, the antenna
structure 61 may include a ground plane (or a ground
layer) (not shown) implemented by at least some of a
plurality of conductive layers included in the printed circuit
board 611. The ground plane may be disposed between
the antenna array 612 and the second surface 602, and
at least partially overlap the antenna array 612 when
viewed from above the first surface 601. In a certain em-
bodiment (not shown), the antenna module 6 may further
include an antenna array operating as a dipole antenna.
In this case, the ground plane included in the printed cir-
cuit board 611 may not overlap the antenna array oper-
ating as a dipole antenna.
[0086] According to an embodiment, the power man-
agement circuit 63 may be disposed on the second sur-
face 602 of the printed circuit board 611 using a conduc-
tive adhesive material such as solder. As another exam-
ple, the power management circuit 63 may be disposed
on a printed circuit board (e.g., the printed circuit board
530 in FIG. 5) other than the printed circuit board 611.
The power management circuit 63 may be electrically
connected to the communication circuit 62 or various oth-
er elements (e.g., the connector 64 or a passive element)
disposed on the printed circuit board 611 through wires
(e.g., an electrical path formed of a conductive pattern
or conductive via) included in the printed circuit board
611. In an embodiment, the power management circuit
63 may be a power management integrated circuit
(PMIC).
[0087] According to an embodiment, the connector 64
may be disposed on the second surface 602 of the printed
circuit board 611 using a conductive adhesive material
such as solder. One end of the electrical path 65 such

as a flexible printed circuit board may be connected, di-
rectly or indirectly, to the connector 64 (e.g., a FPCB
connector). In a certain embodiment, one end of the elec-
trical path 65 may be electrically connected, directly or
indirectly, to conductive terminals (e.g., lands or thin cop-
per pads) positioned on, directly or indirectly, the second
surface 602 of the printed circuit board 611 using a con-
ductive adhesive material such as solder, and in this
case, the connector 64 may be omitted. The other end
of the electrical path 65 may include a connector 651 for
electrical connection with another printed circuit board
(e.g., a printed circuit board on which the element such
as the processor 120, the memory 130, or the commu-
nication module 190 shown in FIG. 1 are disposed, for
example, the printed circuit board 530 in FIG. 5).
[0088] According to a certain embodiment, the anten-
na module 6 may be construed to exclude at least one
element (e.g., the electrical path 65), or one or more other
elements may be added to the antenna module 6.
[0089] According to a certain embodiment, the anten-
na module 6 may further include a shielding member (or
electromagnetic shielding member) 66 positioned on, di-
rectly or indirectly, the second surface 602 to surround
at least one of the communication circuit 62 and/or the
power management circuit 63. The shielding member 66
may electromagnetically shield the communication cir-
cuit 62 and/or the power management circuit 63. The
shielding member 66 may include, for example, a con-
ductive member such as a shield can. As another exam-
ple, the shielding member 66 may include a protective
member such as urethane resin, and a conductive paint
such as an electromagnetic interference (EMI) paint ap-
plied to the outer surface of the protective member. In a
certain embodiment, the shielding member 66 may be
implemented as various shielding sheets disposed to
cover the second surface 602.
[0090] According to a certain embodiment (not shown),
the antenna module 6 may further include a frequency
adjustment circuit disposed on the printed circuit board
611. The frequency adjustment circuit such as a tuner or
a passive element may perform impedance matching,
shift resonance frequency to a specified frequency, or
shift the same by a specified amount.
[0091] According to an embodiment, if the antenna
module 6 is positioned in the inner space of the first hous-
ing 311 using the support member 7, the first surface 601
of the printed circuit board 611 may be directed to the
first side part 512A (see FIG. 5) (e.g., the +x-axis direc-
tion) of the side structure 512. The antenna module 6
may be positioned in the inner space of the first housing
311 (see FIG. 5) so as to be closer to the first side part
512A (see FIG. 5) than to the second side part 512B of
the side structure 512 using the support member 7. The
printed circuit board 611 may include a first side surface
S 1, a second side surface S2, a third side surface S3,
or a fourth side surface S4. The first side surface S1 and
the second side surface S2 may be positioned on the
opposite sides to each other. The third side surface S3
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and the fourth side surface S4 may be positioned on the
opposite sides to each other. The first side surface S 1,
the second side surface S2, the third side surface S3,
and/or the fourth side surface S4 may be perpendicular
to the first surface 601 or the second surface 602. The
third side surface S3 or the fourth side surface S4, for
example, may be perpendicular to the first side surface
S1 or the second side surface S2 when viewed from
above the first surface 601 (e.g., in the -x-axis direction).
The first side surface S1 may be directed to the front
cover 511 of the case 510 or the first front area 301. The
second side surface S2 may be directed to the back cover
520 or the first rear area 302 (see FIG. 4). The position
of the antenna module assembly 560 is not limited to the
illustrated example and may vary. For example, the an-
tenna module assembly 560 is positioned to correspond
to the second side part 512B (see FIG. 5), the third side
part 512C, or the fourth side part 512D of the side struc-
ture 512. As another example, the antenna module as-
sembly 560 may be positioned in the inner space of the
second housing 312 (see FIG. 3).
[0092] FIG. 8 is a perspective view of an antenna mod-
ule assembly 560 according to an embodiment. FIG. 9
is a perspective view illustrating a case 510, a support
structure 910, an antenna structure 61, a support mem-
ber 7, and an electrical path 65 according to an embod-
iment. FIG. 10 is a diagram illustrating a case 510, a
support structure 910, an antenna structure 61, a support
member 7, and an electrical path 65 according to an em-
bodiment.
[0093] Referring to FIGS. 8, 9, and 10, in an embodi-
ment, the antenna module assembly 560 may be coupled
to the case 510. The antenna structure 61 may be con-
nected to the case 510 using the support member 7. The
support member 7 may be coupled or fixed to the case
510, and the antenna module 6 may be stably positioned
in the inner space of the first housing 311 (see FIG. 5)
due to the support member 7. In an embodiment, the
antenna structure 61 may be positioned to be closer to
the first side part 512A (see FIG. 5) than to the second
side part 512B, and the first surface 601 (see FIG. 6) of
the antenna structure 61 may be directed to the first side
part 512A.
[0094] According to an embodiment, the support mem-
ber 7 may include a first portion 71 coupled to the antenna
structure 61, and a second portion 72 extending from the
first portion 71. In an embodiment, the second portion 72
may affect the electromagnetic wave radiated from the
antenna structure 61 to change the coverage (or beam
coverage). For example, the electromagnetic wave radi-
ated from the antenna structure 61 may be reflected by
the second portion 72 so that the traveling direction there-
of may change, and coverage may be formed based on
this. The second portion 72 may be referred to as a "re-
flector".
[0095] According to an embodiment, the first portion
71 of the support member 7 may include a pair of first
support parts CD, a second support part (2), a third sup-

port part (3), and/or a fourth support part 4. The third
support part (3) may face, for example, the first side sur-
face S1 (see FIG. 7) of the antenna structure 61, or cover
or support the first side surface S1. One of the pair of
first support parts 1 may extend from the third support
part (3) to face the third side surface S3 of the antenna
structure 61 or to cover or support the third side surface
S3. The remaining one of the pair of first support parts
1 may extend from the third support part (3) to face the
fourth side surface S4 (see FIG. 6) of the antenna struc-
ture 61 or to cover or support the fourth side surface S4
(see FIG. 6). The second support part (2), for example,
may extend from the third support part (3) to face the
second surface 602 (see FIG. 7) of the antenna structure
61 or to cover or support the second surface 602. The
fourth support part 4, for example, may extend from the
second support part (2) to face the second side surface
S2 of the antenna structure 61 or to cover or support the
second side surface S2. The third support part (3) and
the fourth support part 4, when viewed from above the
first surface 601 (see FIG. 6) of the antenna structure 61
(e.g., when viewed in the -x-axis direction), may be po-
sitioned on, directly or indirectly, the opposite sides to
each other and may be perpendicular to the second sup-
port part (2). The pair of first support parts CD, when
viewed from above the first surface 601 of the antenna
structure 61, may be positioned on the opposite sides to
each other and may be perpendicular to the second sup-
port part (2), the third support part (3), or the fourth sup-
port part 4. In an embodiment, the pair of first support
parts 1 may be positioned symmetrically with respect to
the antenna structure 61. The pair of first support parts
1, the second support part (2), the third support part (3),
and the fourth support part 4 may serve to enable the
antenna structure 61 to be stably positioned in the sup-
port member 7. In a certain embodiment, as shown in
FIGS. 9 and 10, the support member 7 may be modified
such that the pair of first support parts 1 extends from
the fourth support part 40. In a certain embodiment, the
support member 7 may be modified such that the pair of
first support parts 1 extends from the second support
part (2).
[0096] According to an embodiment, the antenna mod-
ule assembly 560 may be disposed on the front cover
511 of the case 510. The front cover 511 of the case 510
may include a seating structure capable of stably posi-
tioning the support member 7 or the antenna module as-
sembly 560. The seating structure may include, for ex-
ample, a recess structure or a fitting structure that ena-
bles the support member 7 or the antenna module as-
sembly 560 to be stably positioned on the front cover 511
of the case 510 without shaking. In an embodiment, the
support member 7 may be coupled to the front cover 511
using a screw. For example, one of the pair of first support
parts 1 may include a first hole (or a first screw hole or
a first screw fastening hole) H1 for screw fastening, and
the remaining one of the pair of first support parts 1 may
include a second hole (or a second screw hole or a sec-
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ond screw fastening hole) for screw fastening. The front
cover 511 may include a first screw fastening portion (or
first boss) 921 provided (or configured) in the seating
structure to correspond to the first hole H1 and a second
screw fastening portion (or second boss) 922 provided
(or configured) in the seating structure to correspond to
the second hole H2. When combining the support mem-
ber 7 with the front cover 511, the first screw fastening
portion 921 may be aligned with the first hole H1 to over-
lap the same or may be inserted into the first hole H1,
and the second screw fastening portion 921 may be
aligned with the second hole H2 to overlap the same or
may be inserted into the second hole H2. The first screw
fastening portion 921 and the second screw fastening
portion 922 may include a hole structure having a female
thread engaging with a male thread of the screw. The
structure in which the first screw fastening portion 921 is
fitted into the first hole H1 and the second screw fastening
portion 922 is fitted into the second hole H2 may serve
to guide the position of the support member 7 coupled
to the antenna structure 61 when positioning the support
member 7 in the case 510 or to stably place the support
member 7 at a specified position of the case 510.
[0097] According to an embodiment, one of the pair of
first support parts 1 may include a third hole H3, and
the remaining one of the pair of first support parts 1 may
include a fourth hole H4. The front cover 511 of the case
510 may include a first insert (or first protrusion) 923 pro-
vided (or disposed) in the seating structure correspond-
ing to the third hole H3 and a second insert (or second
protrusion) 924 provided (or disposed) in the seating
structure corresponding to the fourth hole H4. When the
support member 7 is coupled to the front cover 511, the
first insert 923 may be fitted into the third hole H3, and
the second insert 924 may be fitted into the fourth hole
H4. The first insert 923 and the third hole H3 correspond-
ing thereto, and the second insert 924 and the fourth hole
H4 corresponding thereto may be used to guide the po-
sition of the support member 7 coupled to the antenna
structure 61 when positioning the same in the case 510.
The first insert 923 and the third hole H3 corresponding
thereto, and the second insert 924 and the fourth hole
H4 corresponding thereto may serve to enable the sup-
port member 7 on which the antenna structure 61 is dis-
posed to be stably placed in a specified position of the
case 510. In a certain embodiment, the first insert 923
and the second insert 924 may include a hook structure.
The first insert 923 may pass through the third hole H3
and then be hook-fastened with one of the first support
parts CD, and the second insert 924 may pass through
the fourth hole H4 and then be hook-fastened with the
remaining one of the first support parts CD. In a certain
embodiment, the first insert 923 and the third hole H3, or
the second insert 924 and the fourth hole H4 may be
omitted.
[0098] According to a certain embodiment, the support
member 7 and the front cover 511 of the case 510 may
be fastened by snap-fitting therebetween. For example,

when the support member 7 is positioned on, directly or
indirectly, the seating structure of the front cover 511, at
least one hook structure of the seating structure may be
fastened with at least one hook fastening structure (or a
locking structure) provided (or configured) in the support
member 7. In a certain embodiment, the support member
7 may include at least one hook structure, and the seating
structure of the front cover 511 may include at least one
hook fastening structure corresponding thereto.
[0099] According to an embodiment, the support mem-
ber 7 may be implemented as an integral metal structure
including a bent portion. The support member 7 may in-
clude, for example, titanium, an amorphous alloy, a met-
al-ceramic composite material (e.g., cermet), or stainless
steel. As another example, the support member 7 may
include magnesium, a magnesium alloy, aluminum, an
aluminum alloy, a zinc alloy, or a copper alloy. The sup-
port member 7 may include various other metal materials.
The support member 7 may be implemented using a ma-
chining method such as CNC (computer numerical con-
trol), die casting, or pressing. In a certain embodiment,
the support member 7 in which the antenna structure 61
is disposed may be modified in various forms so as to
stably or firmly connecting the antenna structure 61 and
the case 510 without being limited to the illustrated ex-
ample.
[0100] According to an embodiment, the second sup-
port part (2) of the support member 7 may include an
opening or recess in which an element (e.g., the com-
munication circuit 62, the power management circuit 63,
the connector 64, or the shielding member 66 in FIG. 7)
disposed on the second surface 602 of the antenna struc-
ture 61 may be positioned.
[0101] According to an embodiment, an adhesive
member may be positioned between the first portion 71
of the support member 7 and the antenna structure 61.
For example, the antenna structure 61 may be coupled,
directly or indirectly, to the first portion 71 of the support
member 7 using a heat-reactive adhesive material, a
photo-reactive adhesive material, a general adhesive, or
a double-sided tape. In a certain embodiment, a flexible
member, such as a rubber, may be positioned between
the first portion 71 of the support member 7 and the an-
tenna structure 61. The adhesive member or the flexible
member between the first portion 71 and the antenna
structure 61 may reduce the effect of stress on the an-
tenna module assembly 560 (see FIG. 8) when an exter-
nal impact is applied to the first housing 311 (see FIG. 3).
[0102] According to an embodiment, the support struc-
ture 910 may be positioned between the front cover 511
and the back cover 520 (see FIG. 5) of the case 510. The
support structure 910, for example, may have elements
positioned in the first housing 311 or support the elements
positioned in the first housing 311. The support structure
910 may contribute to the durability or stiffness (e.g., tor-
sional stiffness) of the first housing 311. The support
structure 910 may include, for example, a bracket or a
mounting plate. The support structure 910 may be cou-
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pled to the front cover 511 of the case 510 using a fas-
tening structure such as screw fastening or snap-fitting
including a hook structure. The electrical path 65 may be
positioned to pass through, for example, an opening 911
provided (or formed) in the support structure 910 to be
electrically connected to another printed circuit board 530
(see FIG. 5) positioned between the front cover 511 of
the case 510 and the support structure 910.
[0103] According to a certain embodiment, the support
member 7 to which the antenna structure 61 is coupled
may be coupled to the support structure 910 in various
other manners such as snap-fitting or bonding including
an organic adhesive layer, not limited to screw fastening.
In a certain embodiment, the support structure 910 may
be interpreted or referred to as a support member other
than the support member 7. In a certain embodiment, the
support member 7 may be interpreted or referred to as
a support structure other than the support structure 910.
In a certain embodiment, the support structure 910 and
the support member 7 may be interpreted or referred to
as different brackets from each other.
[0104] According to a certain embodiment, a flexible
member such as rubber may be positioned between the
support member 7 and the case 510 or between the sup-
port member 7 and the support structure 910. The flexible
member may reduce the effect of stress on the antenna
module assembly 560 (see FIG. 8), the effect of stress
between the support member 7 and the case 510, or the
effect of stress between the support member 7 and the
support structure 910 when an external impact is applied
to the first housing 311 (see FIG. 3).
[0105] According to an embodiment, heat radiated
from the antenna structure 61 and the electronic compo-
nents (e.g., the communication circuit 62 or the power
management circuit 63 in FIG. 7) disposed in the antenna
structure 61 may be transferred to the case 510 and/or
the support structure 910 via the support member 7 by
heat conduction from a high temperature part to a low
temperature part. The case 510 and/or the support struc-
ture 910 may serve as, for example, a heat spreader.
The support member 7 may be a heat transfer path be-
tween the antenna module 6 and the heat spreader (e.g.,
the case 510 or the support structure 910). Heat diffusion
or heat dissipation using the support member 7 and the
support structure 910 may prevent or reduce overheat-
ing, thereby reducing performance degradation of the an-
tenna structure 61 and electronic components disposed
in the antenna structure 61 or damage thereto. At least
a portion of the first portion 71 included in the support
member 7 may be in physical contact with the front cover
511 of the case 510 and/or the support structure 910. In
a certain embodiment, a heat conduction material (or
heat conduction member) such as a thermal interface
material (TIM) may be interposed between at least a por-
tion of the first portion 71 and the front cover 511 or be-
tween at least a portion of the first portion 71 and the
support structure 910, thereby improving heat transfer
performance. In a certain embodiment, a heat conduction

material (or heat conduction member) such as a TIM may
be interposed between the first portion 71 and the anten-
na structure 61 or between the first portion 71 and the
antenna structure 61, thereby improving heat transfer
performance.
[0106] According to an embodiment, the first portion
71 of the support member 7 may not overlap the first
surface 601 or the antenna array 612 (see FIG. 6) when
viewed from above the first surface 601 of the antenna
structure 61 (e.g., when viewed in the -x-axis direction),
thereby reducing the influence of the support member 7
on the radiation performance of the antenna structure
61. In a certain embodiment, the support member 7 may
include a fifth support part (not shown) that covers an
area that does not overlap the antenna array 612 of the
first surface 601 when viewed from above the first surface
601 of the antenna structure 61. The fifth support part,
for example, may be positioned so as not to substantially
affect the radiation performance of the antenna structure
61. The fifth support part may extend from at least one
of the plurality of first support parts CD, the third support
part (3), or the fourth support part 4. In a certain embod-
iment, the fifth support part may be provided (or formed)
in the form of a hook that prevents, or reduces the like-
lihood of, the antenna structure 61 from being separated
in the +x-axis direction.
[0107] A beam pattern (or radiation pattern) (e.g., a
beam width or a direction of a beam) may be formed by
a combination of beams produced by the plurality of an-
tenna elements 612a, 612b, 612c, and 612d (see FIG.
6). The electronic device 3 may perform beam forming
through the antenna array 612. The electronic device 3
may store codebook information related to beamforming
in a memory (e.g., the memory 130 in FIG. 1). The elec-
tronic device 3 may efficiently control (e.g., allocate or
arrange) a plurality of beams through the plurality of an-
tenna elements 612a, 612b, 612c, and 612d of the an-
tenna array 612, based on the codebook information. The
electronic device 3 may adjust the phase of current sup-
plied to the plurality of antenna elements 612a, 612b,
612c, and 612d of the antenna array 612, based on the
codebook information, thereby forming a beam pattern.
In an embodiment, the antenna array 612 may form,
through beamforming, a beam in which a relatively large
amount of energy is emitted in a direction (e.g., the +x-
axis direction) toward the first surface 601. For example,
the antenna array 612 may form a beam pattern substan-
tially toward the first side part 512A.
[0108] According to an embodiment, the second por-
tion 72 of the support member 7 may extend from the
fourth support part 4 of the first portion 71. In the case
where the first portion 71 of the support member 7 is
modified in a form different from the illustrated example,
the position where the second portion 72 extends to the
first portion 71 may not be limited to the illustrated exam-
ple. In an embodiment, the second portion 72 may be flat
and may form an acute angle with the first surface 601.
For example, the second portion 72 may at least partially
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extend between the first side part 512A of the case 510
and the first surface 601 (see FIG. 6) of the antenna struc-
ture 61 from the fourth support part (4). The second por-
tion 72 may overlap the first surface 601 when viewed
from above the first surface 601 of the antenna structure
61 (e.g., when viewed in the -x-axis direction). The sec-
ond portion 72 may affect at least a portion of the energy
(or electromagnetic waves) radiated from the antenna
structure 61, thereby forming a beam pattern modified
for different coverage from the beam pattern for coverage
in the comparative example in which the second portion
72 is omitted. The beam pattern for (or corresponding to)
coverage may include an effective area in which the an-
tenna array 612 (see FIG. 6) is able to radiate or sense
electromagnetic waves. The beam pattern for coverage
may include, for example, an effective area capable of
concentrating electromagnetic wave energy in at least
one specified direction or transmitting/receiving waves.
In an embodiment, at least a portion of the energy radi-
ated from the antenna structure 61 may be reflected by
the second portion 72 to change its travel direction. In a
certain embodiment, the second portion 72 may be re-
ferred to as various other terms such as a "reflective
plate", a "reflective portion", or a "reflective area". There
may be various conditions in order for the antenna struc-
ture 61 to radiate energy, and the angle of the second
portion 72 with respect to the first surface 601 or the
shape of the second portion 72 may vary, not limited to
the illustrated example, depending on desired coverage.
For example, the second portion 72 may be modified into
a variety of other shapes, such as curved or bent shapes.
As another example, the second portion 72 may be mod-
ified to have a right angle or an obtuse angle with the first
surface 601. The comparative example in which the sec-
ond portion 72 is omitted is merely presented to easily
explain the embodiment of this document, to help the
understanding of the embodiment, and to provide com-
parison with an embodiment of this document, and thus
it does not take precedence over the various embodi-
ments of this document.
[0109] According to an embodiment, the first housing
311 (see FIG. 5) may include a non-conductive area cor-
responding to the coverage (or beam pattern) formed by
the antenna structure 61 and the second portion 72 of
the support member 7. The non-conductive area may
indicate an area through which radio waves related to a
frequency signal pass in the first housing 311 when trans-
mitting or receiving the frequency signal through the an-
tenna array 612 (see FIG. 6) included in the antenna
structure 61. In an embodiment, the non-conductive area
may be referred to as a "radio frequency (RF) window
area". When a radiation current (or electromagnetic sig-
nal) is provided to the antenna structure 61, the antenna
array 612 may radiate the provided (or fed) electromag-
netic signal, passing through the RF window area, to the
outside or receive an electromagnetic signal, passing
through the RF window area, from the outside. In an em-
bodiment, the RF window area may include a first non-

conductive area of the case 510 that is positioned to at
least partially correspond to the coverage formed by the
antenna structure 61 and the second portion 72 of the
support member 7. In a certain embodiment, the RF win-
dow area may include a second non-conductive area of
the back cover 520 (see FIG. 5) that is positioned to at
least partially correspond to the coverage formed by the
antenna structure 61 and the second portion 72 of the
support member 7. The RF window area may be formed
of a non-conductive material (or include a non-conductive
material), thereby reducing the influence of the first hous-
ing 311 on the radiation performance or coverage of the
antenna module 6. The RF window area of the first hous-
ing 311 may include a non-conductive material, and at
least some of the remaining areas, excluding the RF win-
dow area from the first housing 311, may include a con-
ductive material. In a certain embodiment, the entirety of
the first housing 311 may include a substantially non-
conductive material.
[0110] According to an embodiment, the RF window
area of the first housing 311 (see FIG. 5) corresponding
to the coverage formed by the antenna structure 61 and
the second portion 72 of the support member 7 may be
positioned to be spaced apart from the antenna structure
61. An air gap may be provided (or formed) between the
RF window area and the antenna structure 61. The air
gap between the RF window area and the antenna struc-
ture 61 may reduce deformation (e.g., distortion) of the
coverage formed by the antenna structure 61 and the
second portion 72 of the support member 7. In a certain
embodiment, a non-conductive material (not shown) may
be positioned between the RF window area and the an-
tenna structure 61. The non-conductive material may
have dielectric permittivity that does not substantially af-
fect the coverage formed by the antenna structure 61
and the second portion 72 of the support member 7. The
non-conductive material may include, for example, a ma-
terial having a low dielectric permittivity. The non-con-
ductive material may have dielectric permittivity that af-
fects as much as the coverage formed by the antenna
structure 61 and the second portion 72 of the support
member 7 does not fall outside of a required range.
[0111] According to a certain embodiment, the support
member 7 may include a non-conductive structure in-
cluding a non-metal material (e.g., polymer) and a con-
ductive structure including a metal material. The non-
conductive structure may provide (or form) at least a por-
tion of the first portion 71. The conductive structure may
provide (or form) at least a portion of the second portion
72. The non-conductive structure may be molded to be
coupled to the conductive structure using, for example,
insert molding. For another example, the non-conductive
structure and the conductive structure may be coupled
using screw fastening or bonding including an organic
adhesive layer (e.g., a polymer adhesive material or a
sealant).
[0112] According to a certain embodiment, the support
member 7 may include a first conductive structure includ-
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ing a first metal material and a second conductive struc-
ture including a second metal material. The first conduc-
tive structure may provide (or form) at least a portion of
the first portion 71. The second conductive structure may
provide (or form) at least a portion of the second portion
72. The first conductive structure and the second con-
ductive structure may be coupled, directly or indirectly,
using various connection methods such as screw fasten-
ing or bonding. In a certain embodiment, the first con-
ductive structure and the second conductive structure
may be electrically connected in various connection
methods.
[0113] According to an embodiment, the support mem-
ber 7 may be electrically connected to a ground member
(or the ground) included in the electronic device 3 (see
FIG. 3). The ground member may include, for example,
a ground plane included in the printed circuit board 530,
a conductive area included in the support structure 910,
or a conductive area included in the case 510. For ex-
ample, the ground plane (or ground layer) included in the
printed circuit board 530 in FIG. 5 may be electrically
connected to a conductive area included in the support
structure 910 or a conductive area included in the case
510, and the support member 7 may be electrically con-
nected to the ground plane included in the printed circuit
board 530 through the conductive area included in the
support structure 910 or the conductive area included in
the case 510. For example, the first portion 71 of the
support member 7 may be electrically connected to the
conductive area included in the support structure 910 or
the conductive area included in the case 510 using a
conductive adhesive member or a flexible conductive
member (e.g., a conductive clip, a pogo pin, a spring, the
conductive Poron, conductive rubber, a conductive tape,
or a conductive connector). In a certain embodiment,
there may be an electrical path such as a cable electri-
cally connecting the first portion 71 of the support mem-
ber 7 and the ground plane included in the printed circuit
board 530. The support member 7 electrically connected
to the ground member may serve as an electromagnetic
shield. For example, the support member 7 may reduce
noise introduced from the outside of the electronic device
3 or electromagnetic influences (e.g., EMI) of other elec-
tronic components on the antenna module 6. For exam-
ple, the support member 7 may reduce the electromag-
netic influence of the antenna module 6 on other elec-
tronic components.
[0114] FIG. 11 is a cross-sectional view 1100 of an
electronic device 3 (see FIG. 3) taken along line C-C’ in
FIG. 10 according to an embodiment.
[0115] Referring to FIG. 11, the electronic device 3 may
include a case 510, a support structure 910, a support
member 7, and an antenna structure 61. In an embodi-
ment, the second portion 72 of the support member 7
may extend from the fourth support part 4 of the support
member 7 and include a third surface 721 of a plane
forming an acute angle with the first surface 601 of the
antenna structure 61. The second portion 72 may in-

clude, for example, a flat plate shape. The second portion
72 may overlap the first surface 601 when viewed from
above the first surface 601 of the antenna structure 61
(e.g., when viewed in the -x-axis direction). In an embod-
iment, the second portion 72 may overlap the antenna
array 612 included in the antenna structure 61 when
viewed from above the first surface 601 of the antenna
structure 61. In a certain embodiment, the second portion
72 may be positioned so as not to overlap the antenna
array 612 when viewed from above the first surface 601
of the antenna structure 61.
[0116] Reference numeral "1150" may indicate, for ex-
ample, coverage corresponding to a beam pattern
formed by the antenna structure 61 in a comparative ex-
ample in which the second portion 72 is omitted. In the
case where the first housing 311 (see FIG. 3) is placed
on the external object 1101, such as a desk such, that
the back cover 520 faces the external object 1101, a por-
tion 1151 of the coverage 1150 according to the compar-
ative example may be positioned corresponding to the
external object 1101 to become an ineffective area that
makes it difficult to transmit or receive a wave (or elec-
tromagnetic wave energy). The coverage 1150 accord-
ing to the comparative example may not substantially
include an effective area corresponding to the first front
area 301 (e.g., an exterior area through which the key-
board 33 or touch pad 34 in FIG. 3 is exposed). In an
embodiment, the coverage by the antenna structure 61
and the second portion 72 may be formed to secure radio
wave transmission/reception performance, compared to
the coverage 1150 of the comparative example. Some
of the energy (or electromagnetic waves) radiated from
the antenna structure 61 may be reflected by the second
portion 72, thereby forming a first beam pattern for the
first coverage 1110 corresponding to the first front area
301. The first beam pattern may form a first coverage
1110 in a corresponding angular range in the +z-axis
direction. Some of the energy radiated from the antenna
structure 61 may proceed without substantial reflection
by the second portion 72, thereby forming a second beam
pattern for the second coverage 1120, which is different
from the first coverage 1110. The second beam pattern
may form the second coverage 1120 in a corresponding
angular range in a direction between the +x-axis direction
and the +z-axis direction (e.g., see the direction in which
the line indicated by the reference numeral "1102" ex-
tends).
[0117] The first housing 311 (see FIG. 3), for example,
may include an RF window area 1140 of a non-conduc-
tive material corresponding to the coverage 1110 and
1120 formed by the antenna structure 61 and the second
portion 72 of the support member 7. The RF window area
1140 may reduce degradation of transmission/reception
performance of radio waves. In the illustrated example,
the RF window area 1140 may include a portion corre-
sponding to a portion of the coverage 1110 and 1120 in
the first side part 512A of the case 510, and a portion
corresponding to a portion of the coverage 1110 and
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1120 in the front cover 511 of the case 510.
[0118] According to a certain embodiment, there may
be various conditions in which the antenna structure 61
radiates energy, and the angle 1103 of the second portion
72 with respect to the first surface 601 or the shape of
the second portion 72 may vary, not limited to the illus-
trated example, depending on desired coverage forma-
tion. For example, the third surface 721 (see FIG. 11 or
14) of the second portion 72 that the radio wave radiated
from the antenna array 612 (see FIG. 6) reaches is not
limited to the illustrated planar shape and may be pro-
vided (or configured) in various other forms such as a
face including irregularities (e.g., a face including a cor-
rugated pattern or a face including a recessed pattern)
or a face in which two planes are connected non-parallel.
[0119] FIG. 12 is a perspective view illustrating a case
510, a support structure 910, an antenna structure 61, a
support member 7, and an electrical path 65 according
to various embodiments. FIG. 13 is a diagram illustrating
a case 510, a support structure 910, an antenna structure
61, a support member 7, and an electrical path 65 ac-
cording to various embodiments. FIG. 14 is a cross-sec-
tional view 1400 of an electronic device 3 (see FIG. 3)
taken along line D-D’ in FIG. 13 according to various em-
bodiments.
[0120] The support member 7 according to the embod-
iment in FIGS. 12, 13, and 14 is another example of a
modification of the support member 7 according to the
embodiment in FIGS. 9, 10, and 11, and may include a
plurality of openings 1201, 1202, 1203, and 1204 provid-
ed (or formed) in the second portion 72. Compared to
the embodiment in FIGS. 9, 10, and 11, the embodiment
in FIGS. 12, 13, and 14 may have more extended cov-
erage due to a plurality of openings 1201, 1202, 1203,
and 1204 provided (or formed) in the second portion 72.
In an embodiment, the plurality of openings 1201, 1202,
1203, and 1204 may be positioned such that some of the
energy radiated from the antenna structure 61 may pass
therethrough. In an embodiment, the plurality of openings
1201, 1202, 1203, and 1204 may be positioned to cor-
respond one-to-one to the plurality of antenna elements
612a, 612b, 612c, and 612d (see FIG. 6) included in the
antenna array 612. For example, the plurality of openings
1201, 1202, 1203, and 1204 may be aligned one-to-one
with the plurality of antenna elements 612a, 612b, 612c,
and 612d in the x-axis direction when viewed from above
the second side surface S2 (see FIG. 6) of the antenna
structure 61 (e.g., when viewed in the +z axis direction).
[0121] According to a certain embodiment, a non-con-
ductive dielectric material may be positioned (e.g., filled)
in the plurality of openings 1201, 1202, 1203, and 1204
included in the second portion 72 of the support member
7. The non-conductive dielectric material may have die-
lectric permittivity capable of reducing the influence on
the antenna radiation performance or coverage. The non-
conductive dielectric material may include, for example,
a material having a low dielectric permittivity.
[0122] According to a certain embodiment, the shape

or position of the opening included in the second portion
72 of the support member 7 may vary without being lim-
ited to the illustrated example. For example, some of the
plurality of openings may have different shapes from oth-
ers. For example, the separation distance between any
two neighboring openings among the plurality of open-
ings may be constant, or in some cases, may not be
constant. In a certain embodiment, the opening may be
provided (or configured) in the form of a notch.
[0123] According to an embodiment, the coverage
formed by the antenna structure 61 and the second por-
tion 72 of the support member 7 may include first cover-
age 1410, second coverage 1420, and third coverage
1430. Some of the energy (or electromagnetic waves)
radiated from the antenna structure 61 may be reflected
by the second portion 72, thereby forming a first beam
pattern for the first coverage 1410 corresponding to the
first front area 301. The first beam pattern may form the
first coverage 1410 in a corresponding angular range in
the +z-axis direction. Some of the energy radiated from
the antenna structure 61 may pass through the plurality
of openings 1201, 1202, 1203, and 1204 of the second
portion 72, thereby forming a third beam pattern for the
third coverage 1430. The third beam pattern may form
the third coverage 1430 in a corresponding angular range
in a direction between the +x-axis direction and the -z-
axis direction (e.g., see the direction in which the line
indicated by the reference numeral "1401" extends).
Some of the energy radiated from the antenna structure
61 may proceed without substantial reflection by the sec-
ond portion 72, thereby forming a second beam pattern
for the second coverage 1420 between the first coverage
1410 and the third coverage 1430. In an embodiment,
the first coverage 1410 may be out-coverage that falls
outside of the beam coverage range formed by the an-
tenna structure 61 in the comparative example in which
the second portion 72 of the support member 7 is omitted.
In an embodiment, the second coverage 1420 and/or the
third coverage 1430 may be in-coverage that falls within
the beam coverage range formed by the antenna struc-
ture 61 in the comparative example in which the second
portion 72 of the support member 7 is omitted. In a certain
embodiment, the range of the first coverage 1410 may
be formed to be wider than the second coverage 1420
and the third coverage 1430 depending on a bent angle
of the second portion 72 of the support member 7 (e.g.,
the angle formed between the second portion 72 and the
first surface 601 of the antenna structure 61).
[0124] The first housing 311 (see FIG. 3) may include,
for example, an RF window area 1440 of a non-conduc-
tive material corresponding to the coverage 1410, 1420,
and 1430 formed by the antenna structure 61 and the
second portion 72 of the support member 7. The RF win-
dow area 1440 may reduce degradation of transmis-
sion/reception performance of radio waves. In the illus-
trated example, the RF window area 1440 may include
a portion of the first side part 512A of the case 510, which
corresponds to a portion of the coverage 1410, 1420,
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and 1430, a portion of the front cover 511 of the case
510, which corresponds to a portion of the coverage
1410, 1420, and 1430, and a portion of the back cover
520 corresponding to a portion of the coverage 1410,
1420, and 1430. In a certain embodiment, the RF window
area 1440 may include a plurality of openings corre-
sponding to the antenna structure 61. A plurality of open-
ings provided (or formed) in the RF window area 1400
may contribute to securing antenna radiation perform-
ance or coverage. For example, the side structure 512
may include a plurality of openings, and a non-conductive
dielectric material may be positioned (e.g., filled) in the
plurality of openings. The non-conductive dielectric ma-
terial may have a dielectric permittivity capable of reduc-
ing the influence on the antenna radiation performance
or coverage. The non-conductive dielectric material may
include, for example, a material having a low dielectric
permittivity.
[0125] According to a certain embodiment, there may
be various conditions in which the antenna structure 61
radiates energy, and the shape of the second portion 72
corresponding to the antenna structure 61 in the support
member 7 or the positional relationship (or relative posi-
tions) between the antenna structure 61 and the second
portion 72 may be provided (or configured) in various
ways, not limited to the illustrated example, depending
on the desired coverage.
[0126] FIG. 15 illustrates cross-sectional views 1510
and 1520 of an antenna structure 61 and a support mem-
ber 7 according to various embodiments.
[0127] In an embodiment, referring to the cross-sec-
tional view 1510, the second portion 72 of the support
member 7 may be provided (or configured) in a bent
shape rather than a flat shape, compared to the embod-
iment in FIG. 14. The second portion 72 may include, for
example, a first area that forms a first angle with the first
surface 601 of the antenna structure 61 and a second
area that forms a second angle with the first surface 601
of the antenna structure 61, and include a bent portion
between the first area and the second area. In a certain
embodiment, the second portion 72 of the support mem-
ber 7 may be implemented in a form including a plurality
of bent portions. The second portion 72 may include one
or more openings 1511 positioned to allow some of the
energy radiated from the antenna structure 61 to pass
therethrough. In a certain embodiment, the second por-
tion 72 may be provided (or configured) in a shape bent
in the opposite direction, which is different from the illus-
trated example.
[0128] In another embodiment, referring to the cross-
sectional view 1520, the second portion 72 of the support
member 7 may be provided (or configured) in a curved
shape, compared to the embodiment in FIG. 14. The sec-
ond portion 72 may include a plurality of openings 1521
positioned to allow some of the energy radiated from the
antenna structure 61 to pass therethrough. In a certain
embodiment, the second portion 72 may be provided (or
configured) in a curved shape that is bent in the opposite

direction, which is different from the illustrated example.
[0129] According to various embodiments, the second
portion 72 including at least one opening in the support
member 7 may be provided (or configured) in various
other forms without being limited to the illustrated exam-
ple.
[0130] FIG. 16 illustrates an effective isotropically ra-
diate power (EIRP) heatmap 1610 for the embodiment
in FIG. 9 or the embodiment in FIG. 12, and an EIRP
heatmap 1620 for a comparative example in which a sec-
ond portion 72 of a support member 7 is omitted accord-
ing to various embodiments.
[0131] Referring to FIG. 16, the embodiment in FIG. 9
or the embodiment in FIG. 12, compared to the compar-
ative example, may secure the amount of radiation cor-
responding to the first front area 301 (e.g., an exterior
area through which the keyboard 33 or touch pad 34 in
FIG. 3 is exposed) due to the second portion 72 of the
second support member 7 (see reference numeral
"1611").
[0132] FIG. 17 illustrates a graph 1710 showing per-
formance evaluation (e.g., antenna gain) using a cumu-
lative distribution function (CDF) for the embodiment in
FIG. 9 or the embodiment in FIG. 12 and a graph 1720
showing performance evaluation using a CDF for a com-
parative example in which a second portion 72 of a sup-
port member 7 is omitted according to various embodi-
ments.
[0133] Referring to FIG. 17, the embodiment in FIG. 9
or the embodiment in FIG. 12, compared to the compar-
ative example, may make it possible to easily secure cov-
erage due to the second portion 72 of the second support
member 7 (see the shaded portion corresponding to an
EIRP value indicating a criterion of securing perform-
ance).
[0134] According to a certain embodiment, in the em-
bodiment in FIG. 9 or the embodiment in FIG. 12, the
second portion 72 of the support member 7 may also
operate as a radiating unit that is indirectly fed by the
antenna structure 61 and performs re-radiation, such as
a director. The second portion 72 may be electromag-
netically coupled to (or indirectly fed by) the antenna array
612 (see FIG. 6) to operate as a radiating unit (or antenna
radiator). For example, when a radio wave radiated from
the antenna array 612 (see FIG. 6) reaches the third sur-
face 721 (see FIG. 11 or 14) of the second portion 72,
an alternating surface current may be excited and flow.
The radio wave proceeding and encountering the third
surface 721 may reach the third surface 721 that con-
ducts electricity well so that substantially all of the energy
may be instantaneously changed into a current on the
surface of the conductor. The surface current in the form
of alternating current may generate radio waves accord-
ing to a change in the current.
[0135] According to a certain embodiment, the second
portion 72 of the support member 7 may operate like a
dielectric lens (or electromagnetic lens) that adjusts cov-
erage by focusing or diffusing radio waves. The dielectric
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lens may focus or diffuse electromagnetic waves just like
optical lenses refracting light waves, and coverage may
be adjusted by the dielectric lens. In a certain embodi-
ment, the second portion 72 may be formed of a non-
conductive material without being limited to a metal ma-
terial as shown in the illustrated example.
[0136] According to a certain embodiment, the anten-
na module assembly according to the embodiment in
FIG. 9 or the embodiment in FIG. 12 is not limited to a
foldable electronic device such as the electronic device
3 according to the example in FIG. 3. For example, elec-
tronic devices having a bar-type or plate-type appear-
ance, slidable electronic devices, stretchable electronic
devices, or rollable electronic devices may include the
antenna module assembly according to the embodiment
in FIG. 9 or the embodiment in FIG. 12.
[0137] According to an example embodiment of this
document, an electronic device (e.g., the electronic de-
vice 3 in FIG. 3) may include a housing (e.g., the first
housing 311 in FIG. 3) configured to provide the exterior
of the electronic device. The electronic device may in-
clude an antenna structure (e.g., the antenna structure
61 in FIG. 6). The antenna structure may include a printed
circuit board (e.g., the printed circuit board 611 in FIG.
6) and at least one antenna element (e.g., the plurality
of antenna elements 612a, 612b, 612c, and 612d in FIG.
6). The printed circuit board may include a first surface
(e.g., the first surface 601 in FIG. 6) and a second surface
(e.g., the second surface 602 in FIG. 7) facing in the
opposite direction of the first surface. The at least one
antenna element may be positioned on, directly or indi-
rectly, the first surface or may be positioned inside the
printed circuit board to be closer to the first surface than
to the second surface. The electronic device may include
a conductive support member (e.g., the support member
7 in FIG. 8) on which the antenna structure is positioned.
The conductive support member may include a first por-
tion (e.g., the first portion 71 in FIG. 8) and a second
portion (e.g., the second portion 72 in FIG. 8) extending
from the first portion. The first portion may be coupled,
directly or indirectly, to the antenna structure and may
be coupled, directly or indirectly, to the housing or a sup-
port structure (e.g., the support structure 910 in FIG. 9)
positioned in the inner space of the housing. The second
portion, when viewed from above the first surface, may
overlap the first surface and may be spaced apart from
the first surface.
[0138] According to an example embodiment of this
document, the housing (e.g., the first housing 311 in FIG.
3) may provide a front area (e.g., the first front area 301
in FIG. 3) of the exterior of the electronic device, a rear
area (e.g., the first rear area 302 in FIG. 4) of the exterior
of the electronic device, and a side area (e.g., the first
side area 305 in FIG. 3) of the exterior of the electronic
device. The first surface (e.g., the first surface 601 in FIG.
11) may face the side area. The at least one antenna
element may be configured to form a beam pattern to-
ward the side area.

[0139] According to an example embodiment of this
document, the electronic device may further include a
keyboard (e.g., the keyboard 33 in FIG. 3) positioned in
the front area (e.g., the first front area 301 in FIG. 3).
[0140] According to an example embodiment of this
document, the second portion (e.g., the second portion
72 in FIG. 11) may include a flat plate shape forming an
acute or right angle with the first surface (e.g., the first
surface 601 in FIG. 11).
[0141] According to an example embodiment of this
document, the second portion (e.g., the second portion
72 in the cross-sectional view 1520 in FIG. 15) may in-
clude a curved shape.
[0142] According to an example embodiment of this
document, the second portion (e.g., the second portion
72 in the cross-sectional view 1510 in FIG. 15) may have
a bent shape.
[0143] According to an example embodiment of this
document, the second portion (e.g., the second portion
72 in FIG. 11), when viewed from above the first surface
(e.g., the first surface 601 in FIG. 11), may overlap the
at least one antenna element (e.g., the plurality of anten-
na elements 612a, 612b, 612c, and 612d in FIG. 6).
[0144] According to an example embodiment of this
document, the second portion (e.g., the second portion
72 in FIG. 11), when viewed from above the first surface
(e.g., the first surface 601 in FIG. 11), may not overlap
the at least one antenna element (e.g., the plurality of
antenna elements 612a, 612b, 612c, and 612d in FIG. 6).
[0145] According to an example embodiment of this
document, the second portion (e.g., the second portion
72 in FIG. 12) may include one or more openings (e.g.,
a plurality of openings 1201, 1202, 1203, and 1204 in
FIG. 12).
[0146] According to an example embodiment of this
document, the one or more openings may include a
notch.
[0147] According to an example embodiment of this
document, the one or more openings (e.g., the plurality
of openings 1201, 1202, 1203, and 1204 in FIG. 12),
when viewed from above the first surface (e.g., the first
surface 601 in FIG. 6), may overlap the at least one an-
tenna element (e.g., the plurality of antenna elements
612a, 612b, 612c, and 612d in FIG. 6).
[0148] According to an example embodiment of this
document, the one or more openings (e.g., the plurality
of openings 1201, 1202, 1203, and 1204 in FIG. 12),
when viewed from above the first surface (e.g., the first
surface 601 in FIG. 6), may not overlap the at least one
antenna element (e.g., the plurality of antenna elements
612a, 612b, 612c, and 612d in FIG. 6).
[0149] According to an example embodiment of this
document, the at least one antenna element may include
a plurality of antenna elements (e.g., the plurality of an-
tenna elements 612a, 612b, 612c, and 612d in FIG. 6).
The one or more openings may include a plurality of
openings (e.g., the plurality of openings 1201, 1202,
1203, and 1204 in FIG. 12) positioned to correspond one-
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to-one to the plurality of antenna elements.
[0150] According to an example embodiment of this
document, the first portion (e.g., the first portion 71 in
FIG. 8), when viewed from above the first surface (e.g.,
the first surface 601 in FIG. 6), may not overlap the at
least one antenna element (e.g., the plurality of antenna
elements 612a, 612b, 612c, and 612d in FIG. 6).
[0151] According to an example embodiment of this
document, the first portion (e.g., the first portion 71 in
FIG. 8) may be electrically connected to a ground of the
electronic device.
[0152] According to an example embodiment of this
document, an electronic device (e.g., the electronic de-
vice 3 in FIG. 3) may include a housing (e.g., the first
housing 311 in FIG. 3) configured to provide the exterior
of the electronic device. The housing may provide a front
area (e.g., the first front area 301 in FIG. 3) of the exterior
of the electronic device, a rear area (e.g., the first rear
area 302 in FIG. 4) of the exterior of the electronic device,
and a side area (e.g., the first side area 305 in FIG. 3) of
the exterior of the electronic device. The electronic device
may include an antenna structure (e.g., the antenna
structure 61 in FIG. 6). The antenna structure may include
a printed circuit board (e.g., the printed circuit board 611
in FIG. 6) and at least one antenna element (e.g., the
plurality of antenna elements 612a, 612b, 612c, and 612d
in FIG. 6). The printed circuit board may include a first
surface (e.g., the first surface 601 in FIG. 6) facing the
side area and a second surface (e.g., the second surface
602 in FIG. 7) facing in the opposite direction of the first
surface. The at least one antenna element may be posi-
tioned on, directly or indirectly, the first surface or may
be positioned inside the printed circuit board to be closer
to the first surface than to the second surface. The at
least one antenna element may be configured to form a
beam pattern toward the side area. The electronic device
may include a conductive support member (e.g., the sup-
port member 7 in FIG. 8) on which the antenna structure
is positioned directly or indirectly. The conductive support
member may include a first portion (e.g., the first portion
71 in FIG. 8) and a second portion (e.g., the second por-
tion 72 in FIG. 8) extending from the first portion. The
first portion may be coupled, directly or indirectly, to the
antenna structure and may be coupled to the housing or
a support structure (e.g., the support structure 910 in
FIG. 9) positioned in the inner space of the housing. The
second portion, when viewed from above the first sur-
face, may overlap the first surface and may be spaced
apart from the first surface.
[0153] According to an example embodiment of this
document, the second portion (e.g., the second portion
72 in FIG. 11) may include a flat plate shape forming an
acute or right angle with the first surface (e.g., the first
surface 601 in FIG. 11).
[0154] According to an example embodiment of this
document, the second portion (e.g., the second portion
72 in FIG. 12) may include one or more openings (e.g.,
the plurality of openings 1201, 1202, 1203, and 1204 in

FIG. 12).
[0155] According to an example embodiment of this
document, the second portion (e.g., the second portion
72 in FIG. 11), when viewed from above the first surface
(e.g., the first surface 601 in FIG. 11), may overlap the
at least one antenna element (e.g., the plurality of anten-
na elements 612a, 612b, 612c, and 612d in FIG. 6).
[0156] According to an example embodiment of this
document, the second portion (e.g., the second portion
72 in FIG. 11), when viewed from above the first surface
(e.g., the first surface 601 in FIG. 11), may not overlap
the at least one antenna element (e.g., the plurality of
antenna elements 612a, 612b, 612c, and 612d in FIG. 6).
[0157] The embodiments disclosed in this document
and drawings are merely presented by way of example
to easily explain technical content and help understand-
ing of the embodiments, and are not intended to limit the
scope of the embodiments. Accordingly, the scope of var-
ious embodiments of this document should be construed
to encompass changes and modifications, in addition to
the embodiments disclosed herein.

Claims

1. An electronic device comprising:

a housing configured to provide at least a portion
of an exterior of the electronic device;
an antenna structure comprising a printed circuit
board comprising a first surface and a second
surface facing in the opposite direction of the
first surface, and at least one antenna element
positioned on the first surface or positioned in-
side the printed circuit board to be closer to the
first surface than to the second surface; and
a conductive support member, comprising con-
ductive material, on which the antenna structure
is positioned,
wherein the conductive support member com-
prises:

a first portion coupled to the antenna struc-
ture and coupled to the housing and/or a
support structure positioned at least partial-
ly in the inner space of the housing, and
a second portion extending from the first
portion, overlapping the first surface when
viewed from above the first surface, and
spaced apart from the first surface.

2. The electronic device of claim 1, wherein the housing
is configured provide a front area of the exterior of
the electronic device, a rear area of the exterior of
the electronic device, and a side area of the exterior
of the electronic device,

wherein the first surface faces the side area, and
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wherein the at least one antenna element is con-
figured to form a beam pattern toward the side
area.

3. The electronic device of claim 2, further comprising
a keyboard positioned in the front area.

4. The electronic device of claim 1, wherein the second
portion comprises a flat plate shape forming an acute
or right angle with the first surface.

5. The electronic device of claim 1, wherein the second
portion comprises a curved shape.

6. The electronic device of claim 1, wherein the second
portion comprises a bent shape.

7. The electronic device of claim 1, wherein the second
portion, when viewed from above the first surface,
overlaps the at least one antenna element.

8. The electronic device of claim 1, wherein the second
portion, when viewed from above the first surface,
does not overlap the at least one antenna element.

9. The electronic device of claim 1, wherein the second
portion comprises one or more openings.

10. The electronic device of claim 9, wherein the one or
more openings comprise a notch.

11. The electronic device of claim 9, wherein the one or
more openings, when viewed from above the first
surface, overlap the at least one antenna element.

12. The electronic device of claim 9, wherein the one or
more openings, when viewed from above the first
surface, do not overlap the at least one antenna el-
ement.

13. The electronic device of claim 9, wherein the at least
one antenna element comprises a plurality of anten-
na elements, and
wherein the one or more openings comprise a plu-
rality of openings positioned to correspond one-to-
one to the plurality of antenna elements.

14. The electronic device of claim 1, wherein the first
portion, when viewed from above the first surface,
does not overlap the at least one antenna element.

15. The electronic device of claim 1, wherein the first
portion is electrically connected to a ground of the
electronic device.
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