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(54) NEAR-FIELD COMMUNICATION ANTENNA DEVICE AND ELECTRONIC DEVICE HAVING 
SAME

(57) Various embodiments related to a near-field
(short-range) communication antenna device, which is
used for an electronic device, are disclosed. According
to an embodiment, a near-field (short-range) communi-
cation antenna device may comprise: an electronic de-
vice cover unit; a circuit board provided inside the cover
unit; a near-field (short-range) communication module,
which is mounted on the circuit board, and which com-
prises a transmitting module and a receiving module; and
first and second dielectric body units that face the trans-
mitting module and the receiving module. In addition, var-
ious other embodiments are possible.
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Description

[Technical Field]

[0001] Various embodiments of the present disclosure
relate to an electronic device adopting a near-field (short-
range) communication antenna device.

[Background Art]

[0002] Near-field (short-range) communication is a ge-
neric term encompassing near-field (short-range) wire-
less personal area network (WPAN) technologies, stand-
ards, and products for realizing bidirectional near-field
(short-range) communication between portable devices
at low cost without complicated cables, and is one of the
key technologies of a near-field (short-range) wireless
personal area network such as ultra-wide band (UWB)
communication technology and ZigBee communication
technology.
[0003] Near-field (short-range) communication is
widely used in portable devices such as mobile phones,
headsets, and the like. Near-field (short-range) commu-
nication chips implementing near-field (short-range)
communication technology are small and inexpensive
and have low power consumption, thereby enabling wire-
less connection between portable devices, such as mo-
bile phones, personal digital assistants (PDAs), or port-
able computers, and network access points or other pe-
ripheral devices across short distances of 10m to 100m.
[0004] Near-field (short-range) communication sup-
ports high-speed/high-capacity communication using a
band of several tens of GHz (e.g., 60 GHz), and thus an
antenna suitable for a near-field (short-range) frequency
band is required for realizing the near-field (short-range)
communication. Portable devices, such as mobile
phones, personal digital assistants (PDAs), or smart
phones, also require a near-field (short-range) commu-
nication antenna device for realizing near-field (short-
range) communication, thereby enabling transmission
and reception of a frequency of a near-field (short-range)
band using the near-field (short-range) communication
antenna device.
[0005] The near-field (short-range) communication an-
tenna device has a wireless communication distance of
only a few tens of millimeters (mm) between wireless
portable electronic devices because it has a high prop-
agation loss per unit distance at a high frequency for high-
speed data communication. Therefore, near-field (short-
range) communication antenna devices must secure an
appropriate "proximity distance" between each other in
order to perform effective transmission/reception. This
feature enables transmission and reception by the de-
vices located within the "proximity distance" and reduces
the possibility of interference with distant devices outside
of the "proximity distance".
[0006] As a result, frequency reusability may be im-
proved to thus form a transmission/reception link using

the same near-field (short-range) communication fre-
quency channel in a limited space.

[Detailed Description of the Invention]

[Technical Problem]

[0007] However, since the conventional near-field
(short-range) communication antenna devices require a
very short distance between portable electronic devices
in order to maintain a radio channel, two portable elec-
tronic devices actually performing ultra-high speed near-
field (short-range) wireless communication must remain
close enough to come into contact with each other for
securing the radio channel.
[0008] That is, the near-field (short-range) communi-
cation antenna devices in portable electronic devices
must be mechanically and accurately aligned with each
another in order to maintain a proper communication
channel, and if the electronic devices are not accurately
aligned, so that the directions of radiation patterns of the
near-field (short-range) communication antenna devices
mismatch each other, communication efficiency drasti-
cally deteriorates.
[0009] Accordingly, in order to cope with the above
problems, there is a need to improve the communication
performance using a dielectric body having a cross-sec-
tional area and for a mechanism for fixing the dielectric
body to the portable electronic device.
[0010] Various embodiments of the present disclosure
may provide a near-field (short-range) communication
antenna device used for an electronic device, which con-
figures first and second dielectric bodies that are physi-
cally and directly connected to transmitting and receiving
modules of a near-field (short-range) communication
module provided in the electronic device, thereby improv-
ing transmission/reception efficiency of near-field (short-
range) communication and minimizing cross-talk of a
channel frequency.

[Technical Solution]

[0011] According to various embodiments of the
present disclosure, a near-field (short-range) communi-
cation antenna device used in an electronic device may
include: an electronic device cover unit; a circuit board
configured to be provided inside the cover unit; a near-
field (short-range) communication module configured to
be mounted on the circuit board and configured to include
a transmitting module and a receiving module; and first
and second dielectric bodies configured to face the trans-
mitting module and the receiving module.
[0012] According to various embodiments of the
present disclosure, the first and second dielectric bodies
may be integrally provided on an inner surface of the
cover unit.
[0013] According to various embodiments of the
present disclosure, the first and second dielectric bodies
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may act as waveguides for transmitting radio signals of
the transmitting module and the receiving module.
[0014] According to various embodiments of the
present disclosure, the first and second dielectric bodies
may act as gaskets for transmitting radio signals of the
transmitting module and the receiving module.
[0015] According to various embodiments of the
present disclosure, a near-field (short-range) communi-
cation antenna device used in an electronic device may
include: an electronic device cover unit; a circuit board
configured to be provided inside the cover unit; a near-
field (short-range) communication module configured to
include a transmitting module and a receiving module,
which are mounted on the circuit board; and first and
second dielectric bodies configured to be provided be-
tween the cover unit and the near-field (short-range)
communication module and configured to protrude a pre-
determined length from the cover unit so as to face the
transmitting module and the receiving module.
[0016] According to various embodiments of the
present disclosure, a near-field (short-range) communi-
cation antenna device used in an electronic device may
include: an electronic device cover unit; a circuit board
configured to be provided inside the cover unit; a near-
field (short-range) communication module configured to
include a transmitting module and a receiving module,
which are mounted on the circuit board; a first dielectric
body configured to be provided between the cover unit
and the near-field (short-range) communication module
and configured to protrude a predetermined length from
the cover unit so as to face the transmitting module; a
second dielectric body configured to be provided be-
tween the cover unit and the near-field (short-range)
communication module and configured to protrude a pre-
determined length from the cover unit so as to face the
receiving module; a third dielectric body configured to be
provided between the transmitting module and the first
dielectric body; and a fourth dielectric body configured
to be provided between the receiving module and the
second dielectric body.
[0017] According to various embodiments of the
present disclosure, a near-field (short-range) communi-
cation antenna device used in an electronic device may
include: an electronic device cover unit; a circuit board
configured to be provided inside the cover unit;
a near-field (short-range) communication module config-
ured to include a transmitting module and a receiving
module, which are mounted on the circuit board; a first
dielectric body configured to be provided on an upper
surface of the transmitting module; and a second dielec-
tric body configured be provided on an upper surface of
the receiving module.
[0018] According to various embodiments of the
present disclosure, a near-field (short-range) communi-
cation antenna device used in an electronic device may
include: an electronic device cover unit; a circuit board
configured to be provided inside the cover unit; a near-
field (short-range) communication module configured to

include a transmitting module and a receiving module,
which are mounted on a first surface of the circuit board;
a gap configured to be formed on a second surface op-
posite the second surface of the circuit board; a first di-
electric body configured to be provided in the transmitting
module; and a second dielectric body configured to be
provided in the receiving module.
[0019] According to various embodiments of the
present disclosure, the near-field (short-range) commu-
nication antenna device may include: an electronic de-
vice cover unit; a circuit board configured to be provided
inside the cover unit; a first near-field (short-range) com-
munication module configured to include a first transmit-
ting module and a first receiving module, which are pro-
vided on a first surface of the circuit board; a second
near-field (short-range) communication module config-
ured to include a second transmitting module and a sec-
ond receiving module, which are provided on a second
surface opposite the first surface of the circuit board; first
and second dielectric bodies configured to be provided
between the cover unit and the near-field (short-range)
communication modules and configured to protrude a
predetermined length from the cover unit so as to face
the first transmitting module and the first receiving mod-
ule; and third and fourth dielectric bodies configured to
face the second transmitting module and the second re-
ceiving module.

[Advantageous Effects]

[0020] According to various embodiments of the
present disclosure,
it is possible to improve the transmission/reception effi-
ciency of near-field (short-range) communication by con-
figuring first and second dielectric bodies that are phys-
ically and directly connected to transmitting and receiving
modules of a near-field (short-range) communication
module, and it is possible to minimize cross-talk of chan-
nel frequencies by preventing radio interference. In ad-
dition, the first and second dielectric bodies are formed
integrally with a cover unit of an electronic device to thus
improve the fixing force to the electronic device, and the
first and second dielectric bodies can be provided in a
narrow space in the electronic device, thereby enabling
the reduction in the size of the product and slimness
thereof and improving the portability of the product.
[0021] Furthermore, since the first and second dielec-
tric bodies can be configured to have various relative-
dielectric constants different from each other, it is possi-
ble to implement the same to be divided into two or more
channel frequency regions, thereby separating the chan-
nel frequencies and reducing inter-channel frequency in-
terference.

[Brief Description of Drawings]

[0022] The above and other aspects, features, and ad-
vantages of the present disclosure will be more apparent
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from the following detailed description taken in conjunc-
tion with the accompanying drawings, in which:

FIG. 1 is a perspective view illustrating a front side
of an electronic device adopting a near-field (short-
range) communication antenna device according to
various embodiments of the present disclosure;
FIG. 2 is a perspective view illustrating a back side
of an electronic device adopting a near-field (short-
range) communication antenna device according to
various embodiments of the present disclosure;
FIG. 3 is a block diagram illustrating a network en-
vironment including an electronic device according
to various embodiments of the present disclosure;
FIG. 4A is a block diagram illustrating an example
of a near-field (short-range) communication antenna
device included in an electronic device according to
various embodiments of the present disclosure;
FIG. 4B is a block diagram illustrating the operation
state of a near-field (short-range) communication an-
tenna device included in an electronic device accord-
ing to various embodiments of the present disclo-
sure;
FIG. 5 is a diagram illustrating a transmitting module
and a receiving module in the configuration of a near-
field (short-range) communication antenna device
included in an electronic device according to various
embodiments of the present disclosure;
FIG. 6 is a block diagram illustrating a transmit-
ting/receiving link of a near-field (short-range) com-
munication antenna device included in an electronic
device using a frequency channel for short-range
communication according to various embodiments
of the present disclosure;
FIG. 7 is a perspective view illustrating a configura-
tion example of a near-field (short-range) communi-
cation antenna device provided in an electronic de-
vice according to various embodiments of the
present disclosure;
FIG. 8 is a plan view illustrating the position of a near-
field (short-range) communication antenna device
provided in an electronic device according to various
embodiments of the present disclosure;
FIG. 9 is a side sectional view illustrating the coupled
state of a near-field (short-range) communication an-
tenna device provided in an electronic device ac-
cording to various embodiments of the present dis-
closure;
FIG. 10 is a perspective view illustrating the usage
state of a near-field (short-range) communication an-
tenna device provided in an electronic device ac-
cording to various embodiments of the present dis-
closure;
FIG. 11 is a side sectional view illustrating the usage
state of a near-field (short-range) communication an-
tenna device provided in an electronic device ac-
cording to various embodiments of the present dis-
closure;

FIG. 12 is a graph showing a result of application of
first and second dielectric bodies having different rel-
ative-dielectric constants according to various em-
bodiments of the present disclosure;
FIG. 13 is a graph showing the inter-channel fre-
quency interference of first and second dielectric
bodies according to various embodiments of the
present disclosure;
FIG. 14 is a perspective view showing the usage
state in which a near-field (short-range) communi-
cation antenna device is placed on a cradle accord-
ing to various embodiments of the present disclo-
sure;
FIG. 15 is a perspective view illustrating a configu-
ration example of a near-field (short-range) commu-
nication antenna device provided in an electronic de-
vice according to various other embodiments of the
present disclosure;
FIG. 16 is a side sectional view illustrating the usage
state of a near-field (short-range) communication an-
tenna device provided in an electronic device ac-
cording to various other embodiments of the present
disclosure;
FIG. 17 is a graph showing the improvement of
matching of first and second dielectric bodies ac-
cording to various other embodiments of the present
disclosure;
FIG. 18 is a graph showing the improvement of chan-
nel frequency transmission efficiency of first and sec-
ond dielectric bodies according to various other em-
bodiments of the present disclosure;
FIG. 19 is an exploded side sectional view showing
a configuration example of a near-field (short-range)
communication antenna device provided in an elec-
tronic device according to various other embodi-
ments of the present disclosure;
FIG. 20 is a side sectional view illustrating the usage
state of a near-field (short-range) communication an-
tenna device provided in an electronic device ac-
cording to various other embodiments of the present
disclosure;
FIG. 21A is a side sectional view showing a config-
uration example of a near-field (short-range) com-
munication antenna device provided in an electronic
device according to various other embodiments of
the present disclosure;
FIG. 21B is a graph showing directivity data of a near-
field (short-range) communication antenna device
provided in an electronic device according to various
other embodiments of the present disclosure;
FIG. 22A is a graph showing a result before adjusting
the radiation directivity of a near-field (short-range)
communication antenna device provided in an elec-
tronic device according to various other embodi-
ments of the present disclosure;
FIG. 22B is a graph showing a result of adjusting the
radiation directivity of a near-field (short-range) com-
munication antenna device provided in an electronic
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device according to various other embodiments of
the present disclosure;
FIG. 23A is a side sectional view illustrating a con-
figuration example of a near-field (short-range) com-
munication antenna device provided in an electronic
device according to various other embodiments of
the present disclosure;
FIG. 23B is a graph showing the state in which in-
terference between a transmitting module and a re-
ceiving module has been reduced as a result of op-
timizing a radiation pattern using first, second, third,
and fourth dielectric bodies in the configuration of a
near-field (short-range) communication antenna de-
vice provided in an electronic device according to
various other embodiments of the present disclo-
sure;
FIG. 24A is a side sectional view illustrating the us-
age state of a near-field (short-range) communica-
tion antenna device provided in an electronic device
according to various other embodiments of the
present disclosure;
FIG. 24B is a graph showing the state in which in-
terference between a transmitting module and a re-
ceiving module has been reduced as a result of op-
timizing a radiation pattern using first, second, third,
and fourth dielectric bodies in the configuration of a
near-field (short-range) communication antenna de-
vice provided in an electronic device according to
various other embodiments of the present disclo-
sure;
FIG. 25 is a block diagram illustrating a detailed con-
figuration of an electronic device according to vari-
ous embodiments of the present disclosure; and
FIG. 26 is a block diagram of a program module ac-
cording to various other embodiments of the present
disclosure.

[Mode for Carrying out the Invention]

[0023] Hereinafter, various embodiments of the
present disclosure will be described with reference to the
accompanying drawings. However, it should be under-
stood that there is no intent to limit the present disclosure
to the particular forms disclosed herein; rather, the
present disclosure should be construed to cover various
modifications, equivalents, and/or alternatives of embod-
iments of the present disclosure. In describing the draw-
ings, similar reference numerals may be used to desig-
nate similar constituent elements.
[0024] As used herein, the expression "have", "may
have", "include", or "may include" refers to the existence
of a corresponding feature (e.g., numeral, function, op-
eration, or constituent element such as component), and
does not exclude one or more additional features.
[0025] In the present disclosure, the expression "A or
B", "at least one of A or/and B", or "one or more of A
or/and B" may include all possible combinations of the
items listed. For example, the expression "A or B", "at

least one of A and B", or "at least one of A or B" refers
to all of (1) including at least one A, (2) including at least
one B, or (3) including all of at least one A and at least
one B.
[0026] The expression "a first", "a second", "the first",
or "the second" used in various embodiments of the
present disclosure may modify various components re-
gardless of the order and/or the importance but does not
limit the corresponding components. For example, a first
user device and a second user device indicate different
user devices although both of them are user devices. For
example, a first element may be termed a second ele-
ment, and similarly, a second element may be termed a
first element without departing from the scope of the
present disclosure.
[0027] It should be understood that when an element
(e.g., first element) is referred to as being (operatively or
communicatively) "connected," or "coupled," to another
element (e.g., second element), it may be directly con-
nected or coupled directly to the other element or any
other element (e.g., third element) may be interposer be-
tween them. In contrast, it may be understood that when
an element (e.g., first element) is referred to as being
"directly connected," or "directly coupled" to another el-
ement (second element), there are no element (e.g., third
element) interposed between them.
[0028] The expression "configured to" used in the
present disclosure may be exchanged with, for example,
"suitable for", "having the capacity to", "designed to",
"adapted to", "made to", or "capable of’ according to the
situation. The term "configured to" may not necessarily
imply "specifically designed to" in hardware. Alternative-
ly, in some situations, the expression "device configured
to" may mean that the device, together with other devices
or components, "is able to". For example, the
phrase "processor adapted (or configured) to perform A,
B, and C" may mean a dedicated processor (e.g., em-
bedded processor) only for performing the corresponding
operations or a generic-purpose processor (e.g., Central
Processing Unit (CPU) or Application Processor (AP))
that can perform the corresponding operations by exe-
cuting one or more software programs stored in a mem-
ory device.
[0029] The terms used herein are merely for the pur-
pose of describing particular embodiments and are not
intended to limit the scope of other embodiments. A sin-
gular expression may include a plural expression unless
they are definitely different in a context. Unless defined
otherwise, all terms used herein, including technical and
scientific terms, have the same meaning as those com-
monly understood by a person skilled in the art to which
the present disclosure pertains. Such terms as those de-
fined in a generally used dictionary may be interpreted
to have the meanings equal to the contextual meanings
in the relevant field of art, and are not to be interpreted
to have ideal or excessively formal meanings unless
clearly defined in the present disclosure. In some cases,
even the term defined in the present disclosure should
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not be interpreted to exclude embodiments of the present
disclosure.
[0030] An electronic device according to various em-
bodiments of the present disclosure may include at least
one of, for example, a smart phone, a tablet Personal
Computer (PC), a mobile phone, a video phone, an elec-
tronic book reader (e-book reader), a desktop PC, a lap-
top PC, a netbook computer, a workstation, a server, a
Personal Digital Assistant (PDA), a Portable Multimedia
Player (PMP), a MPEG-1 audio layer-3 (MP3) player, a
mobile medical device, a camera, and a wearable device.
According to various embodiments, the wearable device
may include at least one of an accessory type (e.g., a
watch, a ring, a bracelet, an anklet, a necklace, a glasses,
a contact lens, or a Head-Mounted Device (HMD)), a
fabric or clothing integrated type (e.g., an electronic cloth-
ing), a body-mounted type (e.g., a skin pad, or tattoo),
and a bio-implantable type (e.g., an implantable circuit).
[0031] According to some embodiments, the electronic
device may be a home appliance. The home appliance
may include at least one of, for example, a television, a
Digital Video Disk (DVD) player, an audio, a refrigerator,
an air conditioner, a vacuum cleaner, an oven, a micro-
wave oven, a washing machine, an air cleaner, a set-top
box, a home automation control panel, a security control
panel, a TV box (e.g., Samsung HomeSync™, Apple
TV™, or Google TV™), a game console (e.g., Xbox™
and PlayStation™), an electronic dictionary, an electron-
ic key, a camcorder, and an electronic photo frame.
[0032] According to another embodiment, the electron-
ic device may include at least one of various medical
devices (e.g., various portable medical measuring devic-
es (a blood glucose monitoring device, a heart rate mon-
itoring device, a blood pressure measuring device, a
body temperature measuring device, etc.), a Magnetic
Resonance Angiography (MRA), a Magnetic Resonance
Imaging (MRI), a Computed Tomography (CT) machine,
and an ultrasonic machine), a navigation device, a Global
Positioning System (GPS) receiver, an Event Data Re-
corder (EDR), a Flight Data Recorder (FDR), a Vehicle
Infotainment Devices, an electronic devices for a ship
(e.g., a navigation device for a ship, and a gyro-com-
pass), avionics, security devices, an automotive head
unit, a robot for home or industry, an Automatic Teller’s
Machine (ATM) in banks, Point Of Sales (POS) in a shop,
or internet device of things (e.g., a light bulb, various sen-
sors, electric or gas meter, a sprinkler device, a fire alarm,
a thermostat, a streetlamp, a toaster, a sporting goods,
a hot water tank, a heater, a boiler, etc.).
[0033] According to some embodiments, the electronic
device may include at least one of a part of furniture or
a building/structure, an electronic board, an electronic
signature receiving device, a projector, and various kinds
of measuring instruments (e.g., a water meter, an electric
meter, a gas meter, and a radio wave meter). In various
embodiments, the electronic device may be a combina-
tion of one or more of the aforementioned various devic-
es. According to some embodiments, the electronic de-

vice may also be a flexible device. Further, the electronic
device according to an embodiment of the present dis-
closure is not limited to the aforementioned devices, and
may include a new electronic device according to the
development of technology.
[0034] Hereinafter, an electronic device according to
various embodiments will be described with reference to
the accompanying drawings. In the present disclosure,
the term "user" may indicate a person using an electronic
device or a device (e.g., an artificial intelligence electronic
device) using an electronic device.
[0035] FIG. 1 is a perspective view illustrating a front
side of an electronic device. FIG. 2 is a perspective view
illustrating a back side of an electronic device (e.g., an
electronic device). The electronic device 10 may be a
smart phone or a wearable device. Components of an
electronic device, such as a smart phone, will be de-
scribed with reference to FIGs. 1 and 2.
[0036] As shown in FIG. 1, a touch screen 11 may be
disposed in the center of a front side of the electronic
device 10. The touch screen 11 may occupy most of the
front side of the electronic device 10. FIG. 1 shows an
example in which a main home screen is displayed on
the touch screen 11. The main home screen is displayed
first on the touch screen 11 when the electronic device
10 is turned on. In the case where the electronic device
10 has several pages of different home screens, the main
home screen may be the first home screen, among the
several pages of home screens. The home screen may
display icons for executing frequently used applications,
a main menu switch key, time, weather, or the like. The
main menu switch key may display a menu screen on
the touch screen 11. In addition, a status bar 11d may
be formed at an upper portion of the touch screen 11 in
order to display the status, such as the battery charging
status, the received signal strength, or the current time.
A home key 11a, a menu button 11b, and a back button
11c may be formed at a lower portion of the touch screen
11.
[0037] The home key 11a may display a main home
screen on the touch screen 11. For example, when the
home key 11a is touched while the touch screen 11 dis-
plays any home screen other than the main home screen
or displays a menu screen, the main home screen may
be displayed on the touch screen 11. In addition, when
the home key 11a is touched while applications are ex-
ecuted on the touch screen 11, the main home screen
may be displayed on the touch screen 11. Further, the
home key 11a may be used to display, on the touch
screen 11, applications that have recently been used, or
a task manager. The menu button 11b may provide con-
nected menus that may be used on the touch screen 11.
The connected menus may include a widget addition
menu, a background screen change menu, a search
menu, an edit menu, a setting menu, or the like. The back
button 11c may display a screen that was executed im-
mediately before the currently executed screen, or may
terminate the most recently used application.
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[0038] According to various embodiments of the
present disclosure, a first camera 12a, an illuminance
sensor 12b, a proximity sensor 12c, or a speaker 12d
may be provided in an upper portion of the front side of
the electronic device 10. As shown in FIG. 2, a second
camera 13a, a flash 13b, or a speaker 13c may be pro-
vided on the back side of the electronic device 10. If the
electronic device 10 is configured to have a detachable
battery pack, the bottom surface of the electronic device
10 may be a detachable battery cover 15.
[0039] In addition, a display unit of the electronic device
may be designed to be more luxurious by minimizing a
bezel area to further increase a display area, to provide
a flexible display unit, or to implement a convex or con-
cave display unit.
[0040] That is, the edge portion of the display unit may
be bent so that the screen area may be extended to the
side portion for usage. The configuration, in which the
screen area of the display unit is bent so as to extend to
the side portion, allows a screen area to be enlarged for
usage or a separate screen to be provided in the side
portion while ensuring a luxurious design. In other words,
the display unit includes a first view area and second
view areas provided respectively on either side of the
first view area.
[0041] Referring to FIG. 3, an electronic device 10 in
a network environment 100 is described according to var-
ious embodiments. The electronic device 10 may include
a bus 110, a processor 120, a memory 130, an input/out-
put interface 150, a display 160, and a communication
interface 170. In some embodiments, the electronic de-
vice 10 may exclude one or more elements or may add
other elements thereto.
[0042] The bus 110, for example, may include a circuit
for connecting the elements 110 to 170 with each other
and transmitting communication data (e.g., control mes-
sages and/or data) between the elements.
[0043] The processor 120 may include at least one of
a central processing unit (CPU), an application processor
(AP), or a communication processor (CP). The processor
120, for example, may process a calculation or data that
is related to the control and/or communication of one or
more other elements of the electronic device 10.
[0044] The memory 130 may include a volatile and/or
non-volatile memory. For example, the memory 130 may
store commands or data in relation to one or more other
elements of the electronic device 10. According to an
embodiment, the memory 130 may store software and/or
programs 140. For example, the programs 140 may in-
clude a kernel 141, middleware 143, an application pro-
gramming interface (API) 145, and/or an application pro-
grams (or "applications") 147. At least some of the kernel
141, the middleware 143, or the API 145 may be referred
to as an operating system (OS).
[0045] The kernel 141, for example, may control or
manage system resources (e.g., the bus 110, the proc-
essor 120, or the memory 130), which are used to exe-
cute the operation or function that is implemented in other

programs (e.g., the middleware 143, the API 145, or the
application programs 147). In addition, the kernel 141
may provide an interface by which the middleware 143,
the API 145, or the application programs 147 may access
each element of the electronic device 10 for control or
management of system resources.
[0046] The middleware 143, for example, may play the
intermediate role between the API 145 or the application
programs 147 and the kernel 141 to communicate with
each other for the transmission and reception of data.
[0047] The middleware 143 may process one or more
operation requests that are received from the application
programs 147 according to the priority. For example, the
middleware 143 may give priority for using the system
resources (e.g., the bus 110, the processor 120, or the
memory 130) of the electronic device 10 to at least one
of the application programs 147. For example, the mid-
dleware 143 may perform scheduling or load balancing
for the one or more operation requests by processing the
one or more operation requests according to the priority
given to the one or more application programs.
[0048] The API 145, for example, may be an interface
by which the applications 147 control functions that are
provided by the kernel 141 or the middleware 143. For
example, the API 145 may include one or more interfaces
or functions (e.g., instructions) for file control, window
control, image processing, or text control.
[0049] The input/output interface 150, for example,
may play the role of an interface that transfers commands
or data received from a user or other external devices to
other elements of the electronic device 10. For example,
the input/output interface 150 may output commands or
data received from the other elements of the electronic
device 10 to the user or the other external devices.
[0050] The display 160, for example, may include a
liquid crystal display (LCD), an LED (light-emitting diode)
display, an organic LED (organic light-emitting diode) dis-
play, a micro-electromechanical systems (MEMS) dis-
play, or an electronic paper display. For example, the
display 160 may display a variety of content (e.g., text,
images, videos, icons, symbols, or the like) to the user.
The display 160 may include a touch screen, and may
receive a touch input, a gesture input, a proximity input,
or a hovering input using electronic pens or a user’s body
part.
[0051] The communication interface 170, for example,
may establish communication between the electronic de-
vice 10 and external devices (e.g., a first external elec-
tronic device 102, a second external electronic device
104, or a server 106). For example, the communication
interface 170 may be connected to the network 162
through wireless communication or wired communication
in order to thereby communicate with the external devic-
es (e.g., the second external electronic device 104, or
the server 106).
[0052] For example, the wireless communication may
use, as a cellular communication protocol, at least one
of LTE (long-term evolution), LTE-A (LTE Advance), CD-
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MA (code division multiple access), WCDMA (wideband
CDMA), a UMTS (universal mobile telecommunications
system), WiBro (Wireless Broadband), GSM (Global
System for Mobile Communications), or the like. In ad-
dition, the wireless communication, for example, may in-
clude near-field (short-range) communication 164. The
near-field (short-range) communication 164, for exam-
ple, may include at least one of Wi-Fi (wireless fidelity),
Bluetooth, NFC (near-field communication), or a GNSS
(global navigation satellite system). The GNSS, for ex-
ample, may include at least one of a GPS (global posi-
tioning system), a GLONASS (global navigation satellite
system), the Beidou Navigation Satellite System (here-
inafter, "Beidou"), Galileo, or the European global satel-
lite-based navigation system according to the usage area
or bandwidth. Hereinafter, "GPS" may be used inter-
changeably with "GNSS" in the present specification. For
example, the wired communication may include at least
one of a USB (universal serial bus), an HDMI (high-def-
inition multimedia interface), RS-232 (recommended
standard 232), or a POTS (plain old telephone service).
The network 162 may include at least one of telecommu-
nication networks, such as a computer network (e.g.,
LAN or WAN), the Internet, or a telephone network.
[0053] The first external device 102 and the second
external device 104 may be the same as, or different
from, the electronic device 10 as to the type thereof. Ac-
cording to an embodiment, the server 106 may include
a group of one or more servers. According to various
embodiments, at least some, or all, of the operations that
are executed in the electronic device 10 may be executed
by one or more other electronic devices (e.g., the elec-
tronic device 102 or 104, or the server 106). According
to an embodiment, in the case where the electronic de-
vice 10 executes a specific function or service automat-
ically or upon request, the electronic device 10 may make
a request to other devices (e.g., the electronic device 102
or 104, or the server 106) for at least some of the functions
related to the function or service additionally, or instead
of, executing the same by itself. The other electronic de-
vices (e.g., the electronic device 102 or 104, or the server
106) may execute the requested function or additional
function, and may transfer the result thereof to the elec-
tronic device 10. The electronic device 10 may provide
the requested function or service by providing the result
without changing or by additionally processing the same.
To this end, for example, cloud computing, distributed
computing, or client-server computing technology may
be used.
[0054] The electronic device 10, which will be de-
scribed below, may be any one of the aforementioned
wearable device, a notebook, a netbook, a smart phone,
a tablet PC, a galaxy tab, an iPad, or a wireless charging
device. The electronic device may be a smart phone in
the present embodiment.
[0055] The electronic device 10, according to various
embodiments of the present disclosure, may be equipped
with a near-field (short-range) communication antenna

device for near-field (short-range) communication.
[0056] FIG. 4A is a block diagram illustrating an exam-
ple of a near-field (short-range) communication antenna
device included in an electronic device according to var-
ious embodiments of the present disclosure. FIG. 4B is
a block diagram illustrating the operation state of a near-
field (short-range) communication antenna device in-
cluded in an electronic device according to various em-
bodiments of the present disclosure.
[0057] Referring to FIGs. 4A and 4B, the electronic de-
vice 10 may be configured to include: a near-field (short-
range) communication module 200 including a transmit-
ting module 221 that has a transmitting circuit (Tx IC)
221a and a transmitting antenna (Tx Antenna) 200a and
a receiving module 222 that has a receiving circuit (Rx
IC) 222a and a receiving antenna (Rx Antenna) 200b, a
processor 120 including a communication module 120a,
a memory 130, a proximity recognition module 180, and
a power management module 190.
[0058] The processor 120 may control the overall op-
erations of the electronic device 10, and may perform
control for a near-field communication function provided
by the electronic device 10. The processor 120 drives an
operating system (OS) and respective components. For
example, the processor may be a central processing unit
(CPU).
[0059] In particular, the processor 120, according to
various embodiments of the present disclosure, may con-
trol activation or deactivation of a near-field communica-
tion function of a near-field communication module 1021
depending on connection with the near-field communi-
cation module 1021 of the external electronic device 102.
That is, the processor 120 activates the near-field com-
munication module 1021 while it is connected with the
near-field communication module of the external elec-
tronic device 102 and deactivates the near-field commu-
nication module 200 when it is disconnected from the
near-field communication module 1021 of the external
electronic device 102 (that is, when it is in the discon-
nected state). This may be performed by operations in
which the processor 120 transmits activation/deactiva-
tion configuration information for a near-field communi-
cation function to the near-field communication module
200 and the near-field communication module 200 re-
ceives and stores the activation/deactivation configura-
tion information and performs or releases a communica-
tion function according to the stored configuration infor-
mation.
[0060] That is, the processor 120 may activate/deac-
tivate a near-field communication function of the near-
field communication module 200 according to power-
on/off of the electronic device 10. For example, the proc-
essor 120 may transmit deactivation configuration infor-
mation to the near-field communication module 200,
thereby converting the near-field communication module
200 into the deactivated state. When the near-field com-
munication module 200 is converted into the deactivated
state according to the configuration information, the near-
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field communication module 200 does not perform near-
field communication function.
[0061] In addition, the processor 120 transmits activa-
tion configuration information to the near-field communi-
cation module 200, thereby converting the near-field
communication module 200 into the activated state.
When the near-field communication module 200 is con-
verted into the activated state according to the configu-
ration information, the near-field communication module
200 is able to perform near-field communication function.
[0062] The communication module 120a provided in
the processor 120 may perform data communication
through a wireless communication network. The commu-
nication module 120a may transmit and receive data us-
ing one or more communication schemes. To this end,
the communication module may include a plurality of
communication modules for transmitting and receiving
data according to different communication schemes.
[0063] The memory 130 may store information neces-
sary for the operation of a portable terminal according to
an embodiment of the present disclosure, and may store
a variety of data for a near-field communication function.
[0064] The memory 130 may include a magnetic me-
dia, such as hard disks, floppy disks, and magnetic tapes,
optical media, such as compact disk read only memories
(CDROMs) and digital video disks (DVDs), magneto-op-
tical media such as floppy disks, a ROM, a random ac-
cess memory (RAM), and a flash memory.
[0065] According to various embodiments of the
present disclosure, the near-field communication module
200 may perform a near-field communication function
under the control of the processor 120, and may activate
or deactivate the near-field communication function un-
der the control of the processor 120.
[0066] For example, the processor 120 may activate
the near-field communication module 200 when the elec-
tronic device 10 is turned on. When the approach of the
external electronic device 102 is detected by the proxim-
ity recognition module 180, the proximity recognition
module 180 may operate the near-field communication
module 200.
[0067] The proximity recognition module 180 may be
configured by any one of a hall sensor, an illuminance
sensor, or a proximity sensor.
[0068] When the approach of the external electronic
device 102 to the electronic device 10 is detected by the
proximity recognition module 180, the power manage-
ment module 190 may supply power to the near-field
communication module 200 to thus operate the same.
[0069] As shown in FIG. 4B, the near-field communi-
cation module 200 is operated by the proximity recogni-
tion module 180, and the near-field communication mod-
ule 200 may transmit/receive data to/from a transmitting
module 1022 and a receiving module 1023 of the near-
field communication module 1021 provided in the exter-
nal electronic device 102 by means of the transmitting
circuit (Tx IC) 221a and the transmitting antenna (Tx An-
tenna) 200a of the transmitting module 221 and the re-

ceiving circuit (Rx IC) 222a and a receiving antenna (Rx
Antenna) 200b of the receiving module.
[0070] More specifically, the near-field (short-range)
communication antenna device 200 has a wireless com-
munication distance of only a few tens of millimeters (mm)
between wireless portable electronic devices 10 because
it has a high propagation loss per unit distance at a high
frequency for high-speed data communication. There-
fore, the near-field (short-range) communication antenna
devices 200 must maintain an appropriate proximity dis-
tance between each other in order to perform effective
transmission/reception. This feature enables transmis-
sion and reception of the electronic device 10 and the
external electronic device 102 located within the proxim-
ity distance and reduces the possibility of interference
with a distant external electronic device 102 located be-
yond the proximity distance.
[0071] FIG. 5 is a diagram illustrating a transmitting
module and a receiving module in the configuration of a
near-field (short-range) communication antenna device
included in an electronic device according to various em-
bodiments of the present disclosure. For example, as
shown in FIGs. 4B and 5, a transmitting module 221 of
the electronic device 10 may include a transmitting circuit
221a (Tx IC) and a transmitting antenna (Tx Antenna)
200a, which are integrally provided therein, and a receiv-
ing module 222 of the electronic device 10 may include
a receiving circuit 222a (Rx IC) and a receiving antenna
(Rx antenna) 200b, which are integrally provided therein.
[0072] In addition, a transmitting module 102b of the
external electronic device 102 may include a transmitting
circuit 102g (Tx IC) and a transmitting antenna (Tx An-
tenna) 102f, which are integrally provided therein, and a
receiving module 102c of the external electronic device
102 may include a receiving circuit 102d (Rx IC) and a
receiving antenna (Rx Antenna) 102e, which are inte-
grally provided therein.
[0073] As shown in FIG. 6, the electronic devices 10
have a short-range communication radio wave propaga-
tion range S1 defined by propagation loss, and thus a
frequency link S2 may be formed only when the electronic
devices 10 are sufficiently close to each other. In the case
where a group of electronic devices 10 forming a fre-
quency link S2 is located near another group of electronic
devices 10 forming a frequency link S2, if the two groups
are spaced far enough apart to ignore interference ther-
ebetween, the frequency links S2 may be the same fre-
quency channel (fo) for near-field (short-range) commu-
nication. The electronic devices 10 may ensure improved
frequency reusability in the manner described above,
thereby forming a plurality of transmission/reception links
S2 using the same frequency channel (fo) for near-field
(short-range) communication in a limited space.
[0074] Hereinafter, the electronic device 10 adopting
the near-field (short-range) communication antenna de-
vice 200, according to various embodiments, will be de-
scribed in more detail with reference to the accompany-
ing drawings.
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[0075] FIG. 7 is a perspective view illustrating a con-
figuration example of a near-field (short-range) commu-
nication antenna device 200 provided in an electronic
device according to various embodiments of the present
disclosure. FIG. 8 is a plan view illustrating the position
of a near-field (short-range) communication antenna de-
vice 200 provided in an electronic device 10 according
to various embodiments of the present disclosure.
[0076] Referring to FIGs. 7 and 8, according to various
embodiments, the electronic device 10 (see FIGs. 4A
and 4B) may be a first electronic device and the external
electronic device 102 (see FIGs. 4A and 4B) may be a
second electronic device. Hereinafter, the electronic de-
vice 10 will be referred to as a first electronic device, and
the external electronic device 102 will be referred to as
a second electronic device.
[0077] The near-field (short-range) communication an-
tenna device 200 used in the first and second electronic
device 10 and 102 may include a cover unit 210 of the
first electronic device 10, a cover unit 210a of the second
electronic device 102, a circuit board 211, a near-field
(short-range) communication module 220, and first and
second dielectric bodies 230 and 240.
[0078] For example, the near-field (short-range) com-
munication module 220 may be configured to include the
transmitting module 221 that has the transmitting circuit
221a (Tx IC) and the transmitting antenna (Tx Antenna)
200a (shown in FIG. 1) and the receiving module 222
that has the receiving circuit 222a (Rx IC) and the receiv-
ing antenna (Rx Antenna) 200b (shown in FIG. 1), and
the transmitting module 221 and the receiving module
222 may be mounted on the circuit board 211 so as to
face the first and second dielectric bodies 230 and 240.
[0079] The cover unit 210 of the first electronic device
10 may include the first and second dielectric bodies 230
and 240 integrally provided therein, which will be de-
scribed later.
[0080] That is, the first and second dielectric bodies
230 and 240 may be integrally formed on the inner sur-
face of the cover unit 210 of the first electronic device 10.
[0081] The circuit board 211 may be provided inside
the cover unit 210 so as to have a near-field (short-range)
communication module 220 mounted thereon, which will
be described later.
[0082] For example, the circuit board 211 may be sep-
arately configured for mounting the near-field communi-
cation module 220 thereon, or the circuit board 211 may
be formed of at least a part of a main circuit board (not
shown) provided inside the first electronic device 10, in-
stead of being configured separately, such that the near-
field (short-range) communication module 220 is mount-
ed on the part.
[0083] The first and second dielectric bodies 230 and
240 protrude a predetermined length from the inner sur-
face of the cover unit 210 to face the transmitting module
221 and the receiving module 222.
[0084] Here, the cover unit 210 may be configured by
any one of a battery cover, a window, a touch panel front

case, and a rear case. The cover unit 210 may have other
configurations in addition to those described above. In
the present embodiment, the cover unit 210 will be de-
scribed as an example of a battery cover.
[0085] As shown in FIG. 8, the first and second dielec-
tric bodies 230 and 240 may be mounted at any positions
on the inner surface of the cover unit 210 according to
usage.
[0086] Since the first and second dielectric bodies 230
and 240 are configured to be directly connected to the
transmitting and receiving modules 222 of the near-field
(short-range) communication module 220, it is possible
to use and maintain an excellent channel frequency with-
out radio interference between the electronic devices in
a limited space and to prevent the directions of antenna
radiation patterns of the products from mismatching each
other, thereby improving the transmission and reception
efficiency of near-field (short-range) communication.
[0087] The first and second dielectric bodies 230 and
240 may act as waveguides for transmitting radio signals
of the transmitting module 221 and the receiving module
222. For example, the first and second dielectric bodies
230 and 240 may serve as transmission paths for trans-
mitting electrical energy or signals having a high frequen-
cy (e.g., 60 GHz) above a microwave. The transmission
path may be referred to as a waveguide. The waveguide
may allow electromagnetic waves to pass through a tube
made of an electric conductor. Since the waveguide con-
fines and transmits radio waves, current does not flow
directly to the surrounding conductors so that the resist-
ance loss is small. In addition, since the waveguide usu-
ally has a hollow filled with air, the dielectric loss is small
as well.
[0088] The first and second dielectric bodies 230 and
240 may have a cross section of any one of a rectangle,
a square, a cylinder, a cone, a pyramid, or a triangular
pyramid. The first and second dielectric bodies may have
other shapes, instead of the shapes described above.
[0089] The first dielectric body 230 integrally provided
in the cover unit 210 and 210a of the first and second
electronic devices 10 and 102 may face the transmitting
module 221, and the second dielectric body 240 integrally
provided in the cover units 210 and 210a of the first and
second electronic devices 10 and 102 may face the re-
ceiving module 222.
[0090] In this state, as shown in FIGs. 9 and 10, when
the first and second electronic devices 10 and 102 ap-
proach each other for near-field (short-range) communi-
cation, the first dielectric body 230 provided in the trans-
mitting module 221 of the first electronic device 10 may
face the second dielectric body 240 provided in the re-
ceiving module 222 of the second electronic device 102,
while the second dielectric body 240 provided in the re-
ceiving module 222 of the first electronic device 10 faces
the first dielectric body 230 provided in the transmitting
module 221 of the second electronic device.
[0091] FIG. 11 is a view illustrating transfer paths of
radio signals of a near-field (short-range) communication
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antenna device 200 according to various embodiments
of the present disclosure.
[0092] Referring to FIG. 11, for example, the near-field
(short-range) communication module 220 may include a
transmitting module 221 and a receiving module 222,
wherein the transmitting module 221 includes a transmit-
ting circuit (Tx IC) 221a and a transmitting antenna (Tx
Antenna) 200a for transmitting radio signals and the re-
ceiving module 222 includes a receiving circuit 222a (Rx
IC) and a receiving antenna (Rx Antenna) 200b (shown
in FIG. 1) for receiving radio signals.
[0093] In this state, when the transmitting module 221
of the cover unit 210 of the first electronic device 10 trans-
mits a radio signal, the radio signal is transferred to the
second dielectric body 240 provided in the receiving mod-
ule 222 of the cover unit 210a of the second electronic
device 102 through the first dielectric body 230 provided
in the transmitting module 221 of the cover unit 210 of
the first electronic device 10, and then the second die-
lectric body 240 transfers the transmitted radio signal
(A1) to the receiving module 222.
[0094] In addition, when the transmitting module 221
of the cover unit 210 of the second electronic device 102
transmits a radio signal (A2), the radio signal is trans-
ferred to the second dielectric body 240 provided in the
receiving module 222 of the cover unit 210 of the first
electronic device 10 through the first dielectric body 230
provided in the transmitting module 221 of the cover unit
210a of the second electronic device, and then the sec-
ond dielectric body 240 transfers the transmitted radio
signal (A2) to the receiving module 222 of the cover unit
210 of the first electronic device 10.
[0095] The radio signals (A1 and A2) transmitted from
the transmitting modules 221 of the cover units 210 and
210a of the first and second electronic devices 10 and
102 are transferred to the receiving modules 222 of the
cover units 210 and 210a of the first and second elec-
tronic devices via the first and second dielectric bodies
230 and 240.
[0096] In addition, the first and second dielectric bodies
230 and 240 of the first and second electronic devices
10 and 102 may be configured to have different relative-
dielectric constants from each other in order to minimize
the inter-channel frequency interference (G1).
[0097] For example, as shown in FIG. 11, the first and
second dielectric bodies 230 and 240 of the cover unit
210 provided in the first electronic device 10 may be con-
figured to have different relative-dielectric constants from
each other, and the first and second dielectric bodies 230
and 240 of the cover unit 210a provided in the second
electronic device 102 may be configured to have different
relative-dielectric constants from each other. More spe-
cifically, a path is shown, through which the radio signal
(A1) transmitted from the transmitting module 230 of the
cover unit 210 of the first electronic device 10 is effectively
transferred to the receiving module 240 of the cover unit
210a of the second electronic device 102. Another path
is shown, through which the radio signal (A2) transmitted

from the transmitting module 230 of the cover unit 210a
of the second electronic device 102 is effectively trans-
ferred to the receiving module 240 of the cover unit 210
of the first electronic device 10. In this state, since the
first and second dielectric bodies 230 and 240 are con-
figured to have different relative-dielectric constants from
each other, it is possible to reduce the channel interfer-
ence (G2) applied from the transmitting module 230 of
the cover unit 210 of the first electronic device 10 to the
receiving module 240 and to reduce the channel inter-
ference (G2) applied from the transmitting module 230
of the cover unit 210a of the second electronic device
102 to the receiving module 240. Accordingly, radio sig-
nals between the transmitting module and the receiving
module are concentrated inside the first and second di-
electric bodies, thereby reducing the channel interfer-
ence (G2) applied from the transmitting module to the
receiving module.
[0098] FIG. 12 is a graph showing the result of appli-
cation of first and second dielectric bodies 230 and 240
having different relative-dielectric constants according to
various embodiments of the present disclosure. FIG. 13
is a graph showing the inter-channel frequency interfer-
ence of first and second dielectric bodies 230 and 240
according to various embodiments of the present disclo-
sure.
[0099] As shown in FIG. 12, when the first and second
dielectric bodies 230 and 240 are provided in the first and
second electronic devices 10 and 102, a difference be-
tween the respective down-transitioned channel frequen-
cies occurs, so that the reception ratio of an interference
signal can be reduced because of the frequency differ-
ence.
[0100] For example, as shown in FIGs. 12 and 13, two
different channel frequencies resulting from the differ-

ence between the relative-dielectric constants are 

and  respectively, and S31, S34, S24 and S21 are

input-reflection coefficients of the transmitting module
221 and the receiving module 222. The channel frequen-
cy of the transmitting module 221 and the channel fre-
quency of the receiving module 222 are separated, there-
by reducing the inter-channel frequency interference.
That is, a channel frequency separation effect can be
obtained.
[0101] FIG. 14 is a perspective view showing the usage
state in which a near-field (short-range) communication
antenna device 200 is placed on a cradle 250 according
to various embodiments of the present disclosure.
[0102] As shown in FIG. 14, the electronic device 10
may be configured by the first and second electronic de-
vices 10 and 102, wherein the first electronic device 10
may be a portable communication device 10 and the sec-
ond electronic device 102 may be a cradle 250.
[0103] The first dielectric body 230 integrally provided
in the cover unit 210 of the portable communication de-
vice 10 may face the transmitting module 221 of the near-
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field (short-range) communication module 220, and the
second dielectric body 240 integrally provided in the cov-
er unit 210 of the portable communication device 10 may
face the receiving module 222 of the near-field (short-
range) communication module 220.
[0104] The first dielectric body 230 integrally provided
in the cover unit 210 of the cradle 250 may face the trans-
mitting module 221 of the near-field (short-range) com-
munication module 220, and the second dielectric body
240 integrally provided in the cover unit 210 of the cradle
250 may face the receiving module 222 of the near-field
(short-range) communication module 220.
[0105] In this state, when the portable communication
device 10 is placed on the cradle 250 as shown in FIG.
14, the first dielectric body 230 provided in the transmit-
ting module 221 of the portable communication device
10 may face the second dielectric body 240 provided in
the receiving module 222 of the cradle 250 while the sec-
ond dielectric body 240 provided in the receiving module
222 of the portable communication device 10 faces the
first dielectric body 230 provided in the transmitting mod-
ule 221 of the cradle 250.
[0106] Accordingly, the portable communication de-
vice 10 and the cradle 250 may perform near-field (short-
range) wireless communication and wireless power
transmission, thereby transmitting and receiving a variety
of data and performing wireless charging of a battery
pack (not shown) provided in the portable communication
device 10.
[0107] According to various embodiments of the
present disclosure, as described in FIG. 7, a near-field
(short-range) communication antenna device 200 used
in an electronic device may include: a cover unit 210 of
a first electronic device 10; a circuit board 211 configured
to be provided inside the cover unit; a near-field (short-
range) communication module 220 configured to include
a transmitting module 221 and a receiving module 222,
which are mounted on the circuit board; and first and
second dielectric bodies 230 and 240 configured to be
provided between the cover unit and the near-field (short-
range) communication module and configured to pro-
trude a predetermined length from the cover unit so as
to face the transmitting module and the receiving module.
[0108] According to various embodiments of the
present disclosure, the cover unit may be configured by
any one of a battery cover, a window, a touch panel, a
front case, and a rear case.
[0109] According to various embodiments of the
present disclosure, the first and second dielectric bodies
may act as waveguides for transmitting radio signals of
the transmitting module and the receiving module.
[0110] According to various embodiments of the
present disclosure, the first and second dielectric bodies
may act as gaskets for transmitting radio signals of the
transmitting module and the receiving module.
[0111] According to various embodiments of the
present disclosure, the waveguide may have the shape
of any one of a rectangle, a square, a cylinder, a cone,

a pyramid, or a triangular pyramid.
[0112] According to various embodiments of the
present disclosure, the first and second dielectric bodies
may be integrally provided on the inner surface of the
cover unit.
[0113] According to various embodiments of the
present disclosure, the electronic device may include first
and second electronic devices, wherein the first dielectric
body integrally provided in the cover unit of the first or
second electronic device 10 and 102 faces the transmit-
ting module and the second dielectric body integrally pro-
vided in the cover unit of the first or second electronic
device 10 and 102 faces the receiving module, and
wherein when the first and second electronic devices 10
and 102 approach each other for near-field (short-range)
communication, the first dielectric body provided in the
transmitting module of the first electronic device 10 faces
the second dielectric body provided in the receiving mod-
ule of the second electronic device and the second die-
lectric body provided in the receiving module of the first
electronic device faces the first dielectric body provided
in the transmitting module of the second electronic device
102.
[0114] According to various embodiments of the
present disclosure, the first and second dielectric bodies
may have different relative-dielectric constants in order
to separate channel frequencies thereof. More specifi-
cally, the first and second dielectric bodies provided in
the cover unit of the first electronic device may have dif-
ferent relative-dielectric constants, and the first and sec-
ond dielectric bodies provided in the cover unit of the
second electronic device may have different relative-di-
electric constants.
[0115] Hereinafter, an electronic device 10 adopting a
near-field (short-range) communication antenna device
300, according to various other embodiments, will be de-
scribed with reference to the accompanying drawings.
[0116] The overall operation of the near-field (short-
range) communication antenna device included in the
electronic device has been described above in the vari-
ous embodiments of the present disclosure with refer-
ence to FIGs. 4A, 4B, and 6, and thus a description there-
of will be omitted below.
[0117] FIG. 15 is a perspective view illustrating a con-
figuration example of a near-field (short-range) commu-
nication antenna device 300 provided in an electronic
device according to various other embodiments of the
present disclosure, and FIG. 16 is a side sectional view
illustrating the usage state of a near-field (short-range)
communication antenna device 300 provided in an elec-
tronic device according to various other embodiments of
the present disclosure.
[0118] Referring to FIGs. 15 and 16, according to var-
ious embodiments, the electronic device 10a may be a
first electronic device and the external electronic device
102a may be a second electronic device. Hereinafter,
the electronic device 10a will be referred to as a first
electronic device, and the external electronic device 102a
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will be referred to as a second electronic device.
[0119] For example, the near-field (short-range) com-
munication antenna device 300 used in the first and sec-
ond electronic device 10a and 102a may include a cover
unit 310 of the first electronic device 10a, a cover unit
310a of the second electronic device 102a, a circuit board
311, a near-field (short-range) communication module
320 including a transmitting module 321 and a receiving
module 322, and first, second, third, and fourth dielectric
bodies 330, 340, 350, and 360.
[0120] For example, the near-field (short-range) com-
munication module 320 may be configured to include a
transmitting module 321 that has a transmitting circuit
321a (Tx IC) and a transmitting antenna (Tx Antenna)
300a and a receiving module 322 that has a receiving
circuit 322a (Rx IC) and a receiving antenna (Rx Antenna)
300b.
[0121] The circuit board 311 may be provided inside
the cover unit so as to mount the near-field (short-range)
communication module 320 thereon, which will be de-
scribed later.
[0122] The cover unit 310 of the electronic device may
include the first and second dielectric bodies 330 and
340 integrally provided therein, which will be described
later.
[0123] That is, the first and second dielectric bodies
330 and 340 may be integrally provided on the inner sur-
face of the electronic device cover unit 310.
[0124] The third dielectric body 350 may be provided
between the transmitting module 321 and the first die-
lectric body 330 so as to improve transfer the character-
istics of a radio transmission signal.
[0125] The fourth dielectric body 360 may be provided
between the receiving module 322 and the second die-
lectric body 340 to improve the transfer characteristics
of a radio reception signal.
[0126] A first surface of the third dielectric body 350
may face the first dielectric body 330, and a second sur-
face opposite the first surface of the third dielectric body
350 may face the transmitting module 321.
[0127] A first surface of the fourth dielectric body 360
may face the second dielectric body 340, and a second
surface opposite the first surface of the fourth dielectric
body may face the receiving module 322.
[0128] As described above, since the first surfaces of
the third and fourth dielectric bodies 350 and 360 face
the first and second dielectric bodies 330 and 340 and
the second surfaces opposite the first surfaces are di-
rectly connected to the transmitting module and receiving
module 321 or 322 of the near-field (short-range) com-
munication module 320, it is possible to improve the
transfer characteristics of transmission/reception signals
of the near-field (short-range) communication module
320 and to use and maintain an excellent channel fre-
quency without radio interference between the electronic
devices in a limited space.
[0129] For example, the third and fourth dielectric body
350 and 360 may be interposed between the first dielec-

tric body 330 and the transmitting module 321 and be-
tween the second dielectric body 340 and the receiving
module 322, and the third and fourth dielectric bodies
350 and 360 may have matching dielectric body sections.
The matching dielectric body section may be a section
having a relative-dielectric constant lower than those of
the first and second dielectric bodies 330 and 340, or
may be a section having a relative-dielectric constant the
same as that of air. In addition, since the third and fourth
dielectric bodies 350 and 360 relatively mitigate the mis-
match of the antenna feeding impedance of the near-field
(short-range) communication module 320 by adopting
the third and fourth dielectric bodies 350 and 360 provid-
ed in the cover units 310 and 310a of the first and second
electronic devices, the matching between each of the
transmitting module 321 and the receiving module 322
and the first and second dielectric bodies 330 and 340
can be improved, thereby lowering input-reflection coef-
ficients of the transmitting module 321 and the receiving
module 322, respectively, and improving the transfer ef-
ficiency of each channel frequency.
[0130] The first and second dielectric bodies 330 and
340 may act as waveguides for transmitting radio signals
of the transmitting module and the receiving module, and
the third and fourth dielectric bodies 350 and 360 may
act as gaskets for transmitting radio signals of the trans-
mitting module and the receiving module.
[0131] As described above, the third and fourth dielec-
tric bodies 350 and 360 may have relative-dielectric con-
stants lower than those of the first and second dielectric
bodies 330 and 340 or may have relative-dielectric con-
stants the same as that of air in order to improve the
transfer characteristics of transmission and reception
signals of the near-field (short-range) communication
module 320.
[0132] First surfaces of the third and fourth dielectric
bodies 350 and 360 provided in the first electronic device
10a may face the first and second dielectric bodies 330
and 340 integrally provided in the cover unit 310 of the
first electronic device 10a, and second surfaces opposite
the first surfaces of the third and fourth dielectric bodies
350 and 360 may face the transmitting module 321 and
the receiving module 322 provided in the first electronic
device 10a.
[0133] First surfaces of the third and fourth dielectric
bodies 350 and 360 provided in the second electronic
device 102a may face the first and second dielectric bod-
ies 330 and 340 integrally provided in the cover unit 310a
of the second electronic device 102a, and second sur-
faces opposite the first surfaces of the third and fourth
dielectric bodies 350 and 360 may come into contact with
the transmitting module 321 and the receiving module
322 provided in the second electronic device 102a.
[0134] FIG. 16 described above is a diagram showing
transfer paths of radio signals of the near-field (short-
range) communication antenna device 300 according to
various embodiments of the present disclosure.
[0135] Referring to FIG. 16, when the transmitting
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module 321 of the first electronic device 10a transmits a
radio signal, the radio signal is transferred to the first
dielectric body 330 through the third dielectric body 350
provided in the transmitting module 321 of the first elec-
tronic device 10a, the radio signal transferred to the first
dielectric body 330 is transferred to the second dielectric
body 340 provided in the second electronic device, the
second dielectric body 340 transfers the radio signal to
the fourth dielectric body 360, and the fourth dielectric
body 360 transfers the transmitted radio signal to the
receiving module 322.
[0136] For example, the radio signals from the trans-
mitting module 321 to the receiving module 322 may be
concentrated through the inside of the first, second, third,
and fourth dielectric bodies 330, 340, 350, and 360, there-
by reducing the inter-channel frequency interference ap-
plied to the transmitting module 321 to the receiving mod-
ule 322.
[0137] In addition, when the transmitting module 321
of the second electronic device 102a transmits a radio
signal, the radio signal is transferred to the first dielectric
body 330 of the second electronic device through the
third dielectric body 350 provided in the transmitting mod-
ule 321 of the second electronic device 102, the first di-
electric body 330 transfers the radio signal to the second
dielectric body 340 provided in the first electronic device
10a, and the second dielectric body 340 transfers the
radio signal to the receiving module 322 through the
fourth dielectric body 360.
[0138] The radio signals transmitted from the transmit-
ting modules 321 of the first and second electronic de-
vices 10a and 102a are transmitted to the receiving mod-
ules 322 of the first and second electronic devices 10a
and 102a through the first, second, third, and fourth die-
lectric bodies 330, 340, 350, and 360.
[0139] FIG. 17 is a graph showing a result of application
of first, second, third, and fourth dielectric bodies 330,
340, 350, and 360 having different relative-dielectric con-
stants according to various embodiments of the present
disclosure, and FIG. 18 is a graph showing improvement
of the transfer characteristics of a channel frequency of
first, second, third, and fourth dielectric bodies 330, 340,
350, and 360 according to various embodiments of the
disclosure.
[0140] As shown in FIG. 17, since the third and fourth
dielectric bodies 350 and 360 provided in the first and
second electronic devices 10a and 102a relatively miti-
gate the mismatch of the antenna feeding impedance of
the near-field (short-range) communication module 320,
the matching between each of the transmitting module
321 and the receiving module 322 and the first and sec-
ond dielectric bodies 330 and 340 may be improved,
thereby lowering input-reflection coefficients S31, S34,
S24, and S21 of the transmitting module 321 and the
receiving module 322 and improving the transfer efficien-
cy of a channel frequency.
[0141] For example, as shown in FIGs. 17 and 18, two
different channel frequencies generated by the differ-

ence between the relative-dielectric constants are 

and  respectively, and S31, S34, S24 and S21 are

input-reflection coefficients of the transmitting module
321 and the receiving module 322. The channel frequen-
cy of the transmitting module 321 and the channel fre-
quency of the receiving module 322 are separated, there-
by reducing inter-channel frequency interference. That
is, a channel frequency separation effect can be ob-
tained.
[0142] According to various embodiments of the
present disclosure, as shown in FIGs. 15 and 16 de-
scribed above, a near-field (short-range) communication
antenna device 300 used in an electronic device may
include: a cover unit 310 of a first electronic device 10a;
a cover unit 310a of a second electronic device 102a; a
circuit board 311 configured to be provided inside the
cover unit; a near-field (short-range) communication
module 320 configured to include a transmitting module
321 and a receiving module 322, which are mounted on
the circuit board; a first dielectric body 330 configured to
be provided between the cover unit and the near-field
(short-range) communication module and configured to
protrude a predetermined length from the cover unit so
as to face the transmitting module; a second dielectric
body 340 configured to be provided between the cover
unit and the near-field (short-range) communication
module and configured to protrude a predetermined
length from the cover unit so as to face the receiving
module; a third dielectric body 350 configured to be pro-
vided between the transmitting module and the first die-
lectric body; and a fourth dielectric body 360 configured
to be provided between the receiving module and the
second dielectric body.
[0143] According to various embodiments of the
present disclosure, the first and second dielectric bodies
may act as waveguides for transmitting radio signals of
the transmitting module and the receiving module, and
the third and fourth dielectric bodies may act as gaskets
for transmitting radio signals of the transmitting module
and the receiving module.
[0144] According to various embodiments of the
present disclosure, the third and fourth dielectric bodies
may include matching dielectric body sections
[0145] According to various embodiments of the
present disclosure, the third and fourth dielectric bodies
may have relative-dielectric constants lower than those
of the first and second dielectric bodies, or may have
relative-dielectric constants the same as that of air. Since
the third and fourth dielectric bodies having the configu-
ration above may relatively attenuate the mismatch of
the antenna feeding impedance of the near-field (short-
range) communication module, the matching between
each of the transmitting module and the receiving module
and the first and second dielectric bodies can be im-
proved, thereby lowering input-reflection coefficients of
the transmitting module and the receiving module and
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improving the transfer efficiency of a channel frequency.
[0146] Hereinafter, an electronic device 10 adopting a
near-field (short-range) communication antenna device
400, according to various other embodiments, will be de-
scribed with reference to the accompanying drawings.
[0147] The overall operation of the near-field (short-
range) communication antenna device included in the
electronic device has been described above in the vari-
ous embodiments of the present disclosure with refer-
ence to FIGs. 4A, 4B, and 6, and thus the description
thereof will be omitted below.
[0148] FIG. 19 is an exploded side sectional view
showing a configuration example of a near-field (short-
range) communication antenna device 400 provided in
an electronic device according to various other embodi-
ments of the present disclosure, and FIG. 20 is a side
sectional view illustrating the usage state of a near-field
(short-range) communication antenna device 400 pro-
vided in an electronic device according to various other
embodiments of the present disclosure.
[0149] Referring to FIGs. 19 and 20, according to var-
ious other embodiments, the electronic device 10b may
be a first electronic device, and the external electronic
device 102b (shown) may be a second electronic device.
Hereinafter, the electronic device 10b will be referred to
as a first electronic device, and the external electronic
device 102b will be referred to as a second electronic
device.
[0150] The near-field (short-range) communication an-
tenna device 400 used in the first and second electronic
device 10b and 102b may include a cover unit 410 of the
first electronic device 10b, a cover unit 410a of the second
electronic device, a circuit board 411, a near-field (short-
range) communication module 420 including a transmit-
ting module 421 and a receiving module 422, and first
and second dielectric bodies 430 and 440.
[0151] For example, the near-field (short-range) com-
munication module 420 may be configured to include a
transmitting module 421 that has a transmitting circuit
421a (Tx IC) and a transmitting antenna (Tx Antenna)
400a and a receiving module 422 that has a receiving
circuit 422a (Rx IC) and a receiving antenna (Rx Antenna)
400b.
[0152] The circuit board 411 may be provided inside
the cover units 410 and 410a so as to integrally mount
the near-field (short-range) communication module 420
thereon, which will be described later.
[0153] The electronic device cover unit 410 may be
provided to face upper surfaces of the first and second
dielectric bodies 430 and 440, which will be described
later.
[0154] That is, the upper surfaces of the first and sec-
ond dielectric bodies 430 and 440 face the inner surfaces
of the electronic device cover units 410 and 410a.
[0155] The first dielectric body 430 may protrude a pre-
determined length from the transmitting module 421 so
as to face the inner surface of the cover unit 410 or 410a
such that the first dielectric body 430 is provided sepa-

rately from the transmitting module 421, instead of being
integrally provided on the upper surface of the transmit-
ting module 421.
[0156] The second dielectric body 440 may protrude a
predetermined length from the receiving module 422 so
as to face the inner surface of the cover unit 410 or 410a
such that the second dielectric body 440 is provided sep-
arately from the receiving module 422, instead of being
integrally provided on the upper surface of the receiving
module 422.
[0157] As described above, since the first and second
dielectric bodies 430 and 440 are configured to be sep-
arately provided to face the cover units 410 and 410a,
instead of being integrally provided on the inner surface
thereof, and the transmitting and receiving modules 421
and 422 of the near-field (short-range) communication
module 420 are integrally formed on the circuit board
411, it is possible to use and maintain an excellent chan-
nel frequency without radio interference between the
electronic devices 10 in a limited space and to thus pre-
vent the directions of antenna radiation patterns of the
products from mismatching each other, thereby improv-
ing the transmission and reception efficiency of near-field
(short-range) communication.
[0158] The first and second dielectric bodies 430 and
440 may act as waveguides for transmitting radio signals
of the transmitting module 421 and the receiving module
422. In addition, the first and second dielectric bodies
430 and 440 may act as gaskets for transmitting radio
signals of the transmitting module 421 and the receiving
module 422.
[0159] A first surface of the first dielectric body 430
may be integrally formed on the transmitting module 421,
and a second surface opposite the first surface of the
first dielectric body 430 may face the inner surface of the
cover unit 410 of the first electronic device 10b. A first
surface of the second dielectric body 440 may be inte-
grally formed on the receiving module 422, and a second
surface of the second dielectric body 440 may face the
inner surface of the cover unit 410 of the first electronic
device 10.
[0160] A first surface of the first dielectric body 430
may be integrally formed on the transmitting module 421,
and a second surface of the first dielectric body 430 may
face the inner surface of the cover unit 410a of the second
electronic device 102b. A first surface of the second di-
electric body 440 may be integrally formed on the receiv-
ing module 422, and a second surface of the second
dielectric body 440 may face the inner surface of the cov-
er unit 410a of the second electronic device 102.
[0161] In this state, when the first and second electron-
ic devices 10b and 102b approach each other for near-
field (short-range) communication, the first dielectric
body 430 integrally provided in the transmitting module
421 of the first electronic device 10b may face the second
dielectric body 440 integrally provided in the receiving
module 422 of the second electronic device 102 while
the second dielectric body 440 integrally provided in the
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receiving module 422 of the first electronic device 10 may
face the first dielectric body 430 integrally provided in the
transmitting module 421 of the second electronic device
102.
[0162] FIG. 20 described above is a diagram showing
transfer paths of radio signals of the near-field (short-
range) communication antenna device 400 according to
various embodiments of the present disclosure.
[0163] Referring to FIG. 20, when the transmitting
module 421 of the first electronic device 10b transmits a
radio signal, the radio signal is transferred to the second
dielectric body 440 integrally provided in the receiving
module 422 of the second electronic device 102b through
the first dielectric body 430 integrally provided in the
transmitting module 421 of the first electronic device 10b,
and the second dielectric body 440 transfers the trans-
mitted radio signal to the receiving module 422.
[0164] For example, the radio signals from the trans-
mitting module 421 to the receiving module 422 cab be
concentrated through the inside of the first and second
dielectric bodies 430 and 440, thereby reducing the chan-
nel frequency interference applied to the transmitting
module 421 to the receiving module 422.
[0165] In addition, when the transmitting module 421
of the second electronic device 102b transmits a radio
signal, the radio signal is transferred to the second die-
lectric body 440 integrally provided in the receiving mod-
ule 422 of the first electronic device 10b through the first
dielectric body 430 integrally provided in the transmitting
module 421 of the second electronic device 102b, and
the second dielectric body 440 transfers the transmitted
radio signal to the receiving module 422.
[0166] The radio signals transmitted from the transmit-
ting modules 421 of the first and second electronic de-
vices 10b and 102b are transmitted to receiving modules
422 of the first and second electronic devices 10b and
102b through the first and second dielectric bodies 430
and 440.
[0167] For example, as shown in FIG. 20, the first and
second dielectric bodies 430 and 440 of the cover unit
410 provided in the first electronic device 10b may be
configured to have different relative-dielectric constants
from each other and the first and second dielectric bodies
430 and 440 of the cover unit 410a provided in the second
electronic device 102b may be configured to have differ-
ent relative-dielectric constants from each other in the
state in which the first and second dielectric bodies 430
and 440 are separated from the cover unit 410 and the
transmitting and receiving modules 421 and 422 of the
near-field (short-range) communication module 420 are
integrally formed on the circuit board 411. More specifi-
cally, a path is shown, through which a radio signal (A1)
transmitted from the transmitting module 230 of the cover
unit 410 of the first electronic device 10b is effectively
transferred to the receiving module 440 of the cover unit
410a of the second electronic device 102b. Another path
is shown, through which a radio signal (A2) transmitted
from the transmitting module 430 of the cover unit 410a

of the second electronic device 102b is effectively trans-
ferred to the receiving module 440 of the cover unit 410
of the first electronic device 10b. In addition, since the
first and second dielectric bodies 430 and 440 are con-
figured to have different relative-dielectric constants from
each other, it is possible to reduce the channel interfer-
ence (G2) applied from the transmitting module 430 of
the cover unit 410 of the first electronic device 10b to the
receiving module 440 and to reduce the channel inter-
ference (G2) applied from the transmitting module 430
of the cover unit 410a of the second electronic device
102b to the receiving module 440. Accordingly, radio sig-
nals between the transmitting module 430 and the re-
ceiving module 440 are concentrated on the inside of the
first and second dielectric bodies 430 and 440, thereby
reducing the channel interference (G2) applied from the
transmitting module 430 to the receiving module 440.
[0168] According to various embodiments of the
present disclosure, as shown in FIGs. 19 and 20 de-
scribed above, a near-field (short-range) communication
antenna device 400 used in an electronic device may
include: a cover unit 410 of a first electronic device 10b;
a cover unit 410a of a second electronic device 102b; a
circuit board 411 configured to be provided inside the
cover unit; a near-field (short-range) communication
module 420 configured to include a transmitting module
421 and a receiving module 422, which are mounted on
the circuit board; a first dielectric body 430 configured to
be provided on an upper surface of the transmitting mod-
ule; and a second dielectric body 440 configured to be
provided on an upper surface of the receiving module.
[0169] According to various embodiments of the
present disclosure, the first and second dielectric bodies
may act as waveguides for transmitting radio signals of
the transmitting module and the receiving module.
[0170] According to various embodiments of the
present disclosure, the first and second dielectric bodies
may act as gaskets for transmitting radio signals of the
transmitting module and the receiving module.
[0171] According to various embodiments of the
present disclosure, a first surface of the first dielectric
body may face an inner surface of the cover unit and a
second surface opposite the first surface of the first die-
lectric body may face an upper surface of the transmitting
module. In addition, a first surface of the second dielectric
body may face the inner surface of the cover unit and a
second surface opposite the first surface of the second
dielectric body may face an upper surface of the receiving
module.
[0172] Hereinafter, an electronic device 10 adopting a
near-field (short-range) communication antenna device
500, according to various other embodiments, will be de-
scribed with reference to the accompanying drawings.
[0173] The overall operation of the near-field (short-
range) communication antenna device included in the
electronic device has been described in the various em-
bodiments of the present disclosure above with reference
to FIGs. 4A, 4B, and 6, and thus a description thereof
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will be omitted below.
[0174] FIG. 21A is a side sectional view showing a con-
figuration example of a near-field (short-range) commu-
nication antenna device 500 provided in an electronic
device according to various other embodiments of the
present disclosure. FIG. 22A is a side sectional view
showing a configuration example of a near-field (short-
range) communication antenna device 500 provided in
an electronic device 10 and a graph showing a result
before adjusting the radiation directivity thereof accord-
ing to various other embodiments of the present disclo-
sure, and FIG. 22B is a side sectional view showing a
configuration example of a near-field (short-range) com-
munication antenna device 500 provided in an electronic
device 10 and a graph showing a result of adjusting the
radiation directivity thereof according to various other
embodiments of the present disclosure.
[0175] Referring to FIGs. 21A and 22A, according to
various other embodiments, the electronic device 10c
may be a first electronic device and the external elec-
tronic device 102c may be a second electronic device.
Hereinafter, the electronic device 10c will be referred to
as a first electronic device, and the external electronic
device 102c will be referred to as a second electronic
device.
[0176] The near-field (short-range) communication an-
tenna device 500 used in the first and second electronic
device 10c and 102c may include a cover unit 510 of the
first electronic device 10c, a cover unit 510a of the second
electronic device 102c, a circuit board 511, a near-field
(short-range) communication module 520 including a
transmitting module 521 and a receiving module 522, a
gap 530, and first and second dielectric bodies 540 and
550.
[0177] The near-field (short-range) communication
module 520 may be configured to include a transmitting
module 521 that has a transmitting circuit 521a (Tx IC)
and a transmitting antenna (Tx Antenna) 500a and a re-
ceiving module 522 that has a receiving circuit 522a (Rx
IC) and a receiving antenna (Rx Antenna) 500b.
[0178] The near-field (short-range) communication
module 520 including the transmitting module 521 and
the receiving module 522 may be provided on a first sur-
face of the circuit board 511, and the gap 530, which will
be described later, may be provided on a second surface
apposite the first surface of the circuit board 520. The
circuit board 511 may be mounted inside the cover unit
510 of the electronic device.
[0179] The gap 530 may be formed under the cover
unit 510 of the first electronic device 10c.
[0180] That is, the gap 530 may be provided on the
first surface of the circuit board 511 and between the
cover unit 510 and the near-field (short-range) commu-
nication module 520. The transmitting module 521 (Tx
IC) and the receiving module 522 (Rx) may be provided
on the second surface opposite the first surface of the
circuit board 511.
[0181] The first dielectric body 540 may be provided

on a first surface of the transmitting module 521 so as to
protrude a predetermined length in the disposition direc-
tion of the transmitting module 521.
[0182] The second dielectric body 550 may be provid-
ed on a first surface of the receiving module 522 so as
to protrude a predetermined length in the disposition di-
rection of the receiving module 522.
[0183] As described above, the first and second die-
lectric bodies 540 and 550, which are configured to pro-
trude a predetermined length from the first surfaces of
the transmitting and receiving modules 521 and 522 of
the near-field (short-range) communication module 520,
may be provided on the first surface of the circuit board
511, and the gap 530 may be formed between the cover
unit 510 and the near-field (short-range) communication
module 520 on the second surface opposite the first sur-
face of the circuit board 511. According to the near-field
(short-range) communication module 500 having the
above configuration, it is possible to use and maintain an
excellent channel frequency without radio interference
between the electronic devices in a limited space and to
prevent the directions of antenna radiation patterns of
the products from mismatching each other, thereby im-
proving the transmission and reception efficiency of near-
field (short-range) communication.
[0184] The first and second dielectric bodies 540 and
550 may act as waveguides for transmitting radio signals
of the transmitting module 521 and the receiving module
522. Although the first and second dielectric bodies 540
and 550 are described as acting as waveguides, the
present disclosure is not limited thereto. That is, the first
and second dielectric bodies 540 and 550 may be vari-
ously configured and applied as long as they can form
transfer paths of radio signals for securing near-field
(short-range) communication performance. For exam-
ple, the first and second dielectric bodies 540 and 550
may act as gaskets.
[0185] The transmitting module 521 is provided on the
first surface of the circuit board 511, the first dielectric
body 540 is integrally formed on the first surface of the
transmitting module 521, and the gap 530 is formed on
the second surface opposite the first surface of the circuit
board 511. The gap 530 is formed between the second
surface of the circuit board 511 and the cover unit 510.
[0186] Similarly, the receiving module 522 is provided
on the first surface of the circuit board 511, the second
dielectric body 550 is integrally formed on the first surface
of the receiving module 522, and the gap 530 is formed
on the second surface opposite the first surface of the
circuit board 511. The gap 530 is formed between the
second surface of the circuit board 511 and the cover
unit 510.
[0187] When the cover units 510 and 510a of the first
and second electronic device 10c and 102c approach
each other for near-field (short-range) communication,
the gap 530 formed on the first surface of the cover unit
510 of the first electronic device 10c gets close to the
gap 530 formed in the first surface of the cover unit 510a
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of the second electronic device 102c. In this state, if the
transmitting module 521 provided on the first surface of
the circuit board 511 transmits a radio signal, the radio
signal of the transmitting module 521 is transferred to the
gap 530 of the second electronic device 102c through
the gap 530 of the first electronic device 10c, and then
the radio signal having passed through the gap 530 is
transferred to the receiving module 522 of the second
electronic device 102c.
[0188] When the transmitting module 521 of the sec-
ond electronic device 102c transmits a radio signal, the
transmitted signal is transferred to the gap 530 of the first
electronic device 10c by passing through the gap 530 of
the second electronic device 102c, and then the gap 530
transfers the same to the receiving module 522 of the
first electronic device 10c.
[0189] At this time, the first and second dielectric bod-
ies 540 and 550 integrally formed on the first surfaces of
the transmitting module 521 and the receiving module
522 can concentrate the radio signals from the transmit-
ting module 521 to the receiving module 522, thereby
reducing the channel frequency interference applied to
the transmitting module 521 and the receiving module
522.
[0190] For example, FIG. 21B is a graph showing -180
degree-radiation directivity of a near-field (short-range)
communication antenna device 500 provided in the elec-
tronic device before and after improving the same ac-
cording to various other embodiments of the present dis-
closure. For example, the solid line shown in FIG. 21B
denotes a radiation pattern before improving the -180
degree-radiation directivity using the first and second di-
electric bodies, and the dotted line shown in FIG. 21B
denotes a radiation pattern after improving the -180 de-
gree-radiation directivity using the first and second die-
lectric bodies.
[0191] As shown in FIG. 21B, it can be seen that the
directivity difference before and after the improvement
for the first and second dielectric bodies 540 and 550 is
about 15 dB. The radiation pattern in the direction of -180
degrees may be maximized or minimized using the first
and second dielectric bodies 540 and 550.
[0192] For example, FIG. 22A is a graph showing a
result before adjusting the radiation directivity of the near-
field (short-range) communication antenna device 500
provided in the electronic device 10 according to various
other embodiments of the present disclosure, and FIG.
22B is a graph showing a result of adjusting the radiation
directivity of the near-field (short-range) communication
antenna device 500 provided in the electronic device 10
according to various other embodiments of the present
disclosure.
[0193] As shown in FIG. 22A, the transmitting module
521 and the receiving module 522 have nulls in the di-
rection of -180 degrees before adjusting the radiation di-
rectivity, and thus the transmitting module 521 and the
receiving module 522 have poor communication sensi-
tivity. On the other hand, as shown in FIG. 22B, the trans-

mitting module 521 and the receiving module 522 have
enhanced radiation characteristics in the direction of -180
degrees after adjusting the radiation directivity, thereby
strengthening the radio transmission/reception link inten-
sity.
[0194] Therefore, by adopting the configuration in
which the transmitting module 521 and the receiving
module 522 are provided on the upper surface of the
circuit board 511, the first and second dielectric bodies
540 and 550 are integrally provided on the upper surfaces
of the transmitting module 521 and the receiving module
522, and the gap 530 is formed on the lower surface
opposite the upper surface of the circuit board 511, it is
possible to disturb upward-radiation directivity of the
transmitting module 521 and the receiving module 522
by applying the first and second dielectric bodies 540 and
550, thereby alleviating downward-nulls or applying
downward-directivity of the transmitting module 521 and
the receiving module 522. As a result, it is possible to
improve the efficiency of a radio transmission/reception
link by strengthening the downward-radiation directivity
of the transmitting module and the receiving module.
[0195] According to various embodiments of the
present disclosure, as shown in FIGs. 21A and 22B de-
scribed above, a near-field (short-range) communication
antenna device 500 used in an electronic device may
include: a cover unit 510 of a first electronic device 10c;
a cover unit 510a of a second electronic device 102c; a
circuit board 510 configured to be provided inside the
cover unit; a near-field (short-range) communication
module 520 configured to include a transmitting module
521 and a receiving module 522, which are mounted on
a first surface of the circuit board; a gap 530 configured
to be formed on a second surface opposite the first sur-
face of the circuit board; a first dielectric body 540 con-
figured to be provided in the transmitting module; and a
second dielectric body 550 configured to be provided in
the receiving module.
[0196] Hereinafter, an electronic device 10 adopting a
near-field (short-range) communication antenna device
600, according to various other embodiments, will be de-
scribed with reference to the accompanying drawings.
[0197] The overall operation of the near-field (short-
range) communication antenna device included in the
electronic device has been described in the various em-
bodiments of the present disclosure above with reference
to FIGs. 4A, 4B, and 6, and thus a description thereof
will be omitted below.
[0198] FIG. 23A is a side sectional view illustrating a
configuration example of a near-field (short-range) com-
munication antenna device 600 provided in an electronic
device according to various other embodiments of the
present disclosure, and FIG. 23B is a graph showing the
state in which interference between a transmitting mod-
ule and a receiving module has been reduced as a result
of optimizing a radiation pattern using first, second, third,
and fourth dielectric bodies in the configuration of a near-
field (short-range) communication antenna device 600
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provided in an electronic device according to various oth-
er embodiments of the present disclosure. FIG. 24A is a
side sectional view illustrating the usage state of a near-
field (short-range) communication antenna device 600
provided in an electronic device according to various oth-
er embodiments of the present disclosure, and FIG. 24B
is a graph showing the state in which interference be-
tween a transmitting module and a receiving module has
been reduced as a result of optimizing a radiation pattern
using first, second, third, and fourth dielectric bodies in
the configuration of a near-field (short-range) communi-
cation antenna device 600 provided in an electronic de-
vice according to various other embodiments of the
present disclosure.
[0199] Referring to FIGs. 23A and 24A, according to
various embodiments, the electronic device 10d may be
a first electronic device and the external electronic device
102d may be a second electronic device. Hereinafter,
the electronic device 10d will be referred to as a first
electronic device, and the external electronic device 102d
will be referred to as a second electronic device.
[0200] For example, the near-field (short-range) com-
munication antenna device 600 used in the first and sec-
ond electronic device 10d and 102d may include a cover
unit 610 of the first electronic device 10d, a cover unit
610a of the second electronic device 102d, a circuit board
611, first and second near-field (short-range) communi-
cation modules 620 and 620a including first and second
transmitting modules 621 and 623 and first and second
receiving modules 622 and 624, and first, second, third
and fourth dielectric bodies 630, 640, 650, and 660.
[0201] As shown in FIG. 24A, the first near-field (short-
range) communication module 620 may be configured
to include a first transmitting module 621 that has a trans-
mitting circuit 621a (Tx IC) and a transmitting antenna
(Tx Antenna) 600a and a first receiving module 622 that
has a receiving circuit 622a (Rx IC) and a receiving an-
tenna (Rx Antenna) 600b. The second near-field (short-
range) communication module 620a may be configured
to include a second transmitting module 623 that has a
transmitting circuit 623a (Tx IC) and a transmitting an-
tenna (Tx Antenna) 601a and a second receiving module
624 that has a receiving circuit 624a (Rx IC) and a re-
ceiving antenna (Rx Antenna) 602b.
[0202] The first near-field (short-range) communica-
tion module 620 including the first transmitting module
621 and the first receiving module 622 may be provided
on the first surface of the circuit board 611, and the sec-
ond near-field (short-range) communication module
620a including the second transmitting module 623 and
the second receiving module 624 may be provided on
the second surface opposite the first surface of the circuit
board 611.
[0203] The electronic device cover unit 610 may have
the first and second dielectric bodies 630 and 640 inte-
grally provided thereon, which will be described later.
[0204] That is, the first and second dielectric bodies
630, 640, 650 and 660 may be integrally formed on the

inner surface of the cover unit 610 of the first electronic
device 10d.
[0205] The first transmitting module 621 and the first
receiving module 622 may be provided on the first surface
of the circuit board 611 so as to face the first and second
dielectric bodies 630 and 640.
[0206] The second transmitting module 623 and the
second receiving module 624 may be provided on the
second surface opposite the first surface of the circuit
board 611 so as to face the third and fourth dielectric
bodies 650 and 660.
[0207] The first and second dielectric bodies 630 and
640 protrude a predetermined length from the inner sur-
faces of the cover units 610 and 610a so as to face the
first transmitting module 621 and the first receiving mod-
ule 622.
[0208] The third and fourth dielectric bodies 650 and
660 protrude a predetermined length from the inner sur-
faces of the cover units 610 and 610a so as to face the
second transmitting module 623 and the second receiv-
ing module 624.
[0209] As described above, by adopting the configu-
ration in which the first and second dielectric bodies 630
and 640 are directly connected to the first transmitting
module 621 and the first receiving module 622 of the
near-field (short-range) communication module 620 and
the third and fourth dielectric bodies 650 and 660 are
directly connected to the second transmitting module 623
and the second receiving module 624 of the near-field
(short-range) communication module 620, it is possible
to use and maintain an excellent channel frequency with-
out radio interference between the electronic devices in
a limited space and to prevent the directions of antenna
radiation patterns of the products from mismatching each
other, thereby improving the transmission and reception
efficiency of near-field (short-range) communication.
[0210] The first and second dielectric bodies 640 and
650 may act as waveguides for transmitting radio signals
of the transmitting module and the receiving module. Al-
though the first and second dielectric bodies 640 and 650
are described as acting as waveguides, the present dis-
closure is not limited thereto. That is, the first and second
dielectric bodies 640 and 650 may be variously config-
ured and applied as long as they can form transfer paths
of radio signals for securing near-field (short-range) com-
munication performance. For example, the first and sec-
ond dielectric bodies 640 and 650 may act as gaskets.
[0211] The first transmitting module 621 and the first
receiving module 622 may be provided on the first surface
of the circuit board 611, and the first and second dielectric
bodies 630 and 640 may be integrally formed on the first
surfaces of the first transmitting module 621 and the first
receiving module 622. The second transmitting module
623 and the second receiving module 624 may be pro-
vided on the second surface opposite the first surface of
the circuit board 611, and the third and fourth dielectric
bodies 650 and 660 may be integrally formed on the first
surfaces of the second transmitting module 623 and the
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second receiving module 624.
[0212] As shown in FIG. 24A, the cover units 510 and
510a of the first and second electronic devices 10d and
102d approach each other for near-field (short-range)
communication, and the first dielectric body 630 provided
in the first transmitting module 621 of the first electronic
device 10 may face the second dielectric body 640 pro-
vided in the first receiving module 622 of the second elec-
tronic device 102 while the second dielectric body 640
provided in the first receiving module 622 of the first elec-
tronic device faces the first dielectric body 630 provided
in the first transmitting module 621 of the second elec-
tronic device.
[0213] Referring to FIG. 24B, when the first transmit-
ting module 621 of the first electronic device 10d trans-
mits a radio signal, the radio signal may be transferred
to the second dielectric body 640 provided in the first
receiving module 622 of the second electronic device
102d through the first dielectric body 630 provided in the
first transmitting module 621 of the first electronic device
10d, and the second dielectric body 640 transfers the
transmitted radio signal to the first receiving module 622.
[0214] For example, the radio signal transmitted from
the first transmitting module 621 provided on the first sur-
face of the circuit board 611 is transferred to the first
receiving module 622 of the second electronic device
through the first and second dielectric bodies 630 and
640.
[0215] In addition, when the first transmitting module
621 of the second electronic device 102d transmits a
radio signal, the radio signal may be transferred to the
second dielectric body 640 provided in the first receiving
module 622 of the first electronic device 10d through the
first dielectric body 630 provided in the first transmitting
module 621 of the second electronic device 102d, and
the second dielectric body 640 transfers the transmitted
radio signal to the first receiving module 622.
[0216] The radio signals from the first transmitting
module 621 to the first receiving module 622 may be
concentrated through the inside of the first and second
dielectric bodies 630 and 640, thereby reducing the chan-
nel frequency interference applied to the first transmitting
module 621 and the first receiving module 622.
[0217] For example, FIG. 24B is a diagram illustrating
the external link state (K1) and the internal link state (K2)
without interference between the first and second trans-
mitting modules and the first and second receiving mod-
ules in the state in which the near-field (short-range) com-
munication antenna device 600 provided in the electronic
device, according to various other embodiments of the
present disclosure, has nulls in the direction of -180 de-
grees.
[0218] Referring to FIG. 24B, as a result of optimizing
a radiation pattern in the direction of -180 degrees using
the first, second, third, and fourth dielectric bodies 630,
640, 650, and 660, it is possible to generate the external
link state (K1) and the internal link state (K2) without in-
terference between the first and second transmitting

modules 621 and 623 and the first and second receiving
modules 622 and 624, thereby mitigating undesired in-
terference between the transmitting modules and receiv-
ing modules. Accordingly, the near-field (short-range)
communication antenna device 600 may improve the ra-
dio transmission/reception link efficiency between the
transmitting modules and the receiving modules.
[0219] According to various embodiments of the
present disclosure, as shown in FIGs. 23A to 24B de-
scribed above, a near-field (short-range) communication
antenna device 600 used in an electronic device may
include: a cover unit 610 of a first electronic device 10d;
a cover unit 610a of a second electronic device 102d; a
circuit board 611 configured to be provided inside the
cover unit; a first near-field (short-range) communication
module 620 configured to include a first transmitting mod-
ule 621 and a first receiving module 622, which are
mounted on a first surface of the circuit board 611; a
second near-field (short-range) communication module
620a configured to include a second transmitting module
623 and a second receiving module 624, which are pro-
vided on a second surface opposite the first surface of
the circuit board 611; first and second dielectric bodies
630 and 640 configured to be provided between the cover
unit and the near-field (short-range) communication
module and configured to protrude a predetermined
length from the cover unit so as to face the first transmit-
ting module and the first receiving module; and third and
fourth dielectric bodies 650 and 660 configured to face
the second transmitting module and the second receiving
module.
[0220] According to various embodiments of the
present disclosure, the first, second, third, and fourth di-
electric bodies may serve as waveguides for transmitting
radio signals of the transmitting module and the receiving
module.
[0221] According to various embodiments of the
present disclosure, the first, second, third, and fourth di-
electric bodies may serve as gaskets for transmitting ra-
dio signals of the transmitting module and the receiving
module.
[0222] FIG. 25 is a block diagram of an electronic de-
vice 1901 according to various embodiments of the
present disclosure. The electronic device 1901, for ex-
ample, may include all or some of the elements of the
electronic device 10 shown in FIG. 1. The electronic de-
vice 1901 may include one or more processors {e.g., ap-
plication processors (AP)} 1910, a communication mod-
ule 1920, a subscriber identification module 1924, a
memory 1930, a sensor module 1940, an input device
1950, a display 1960, an interface 1970, an audio module
1980, a camera module 1991, a power management
module 1995, a battery 1996, an indicator 1997, or a
motor 1998.
[0223] The processor 1910, for example, may control
a multitude of hardware or software elements connected
with the processor 1910, and may perform the processing
of a variety of data and a calculation by executing an
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operating system or application programs. The proces-
sor 1910 may be implemented by, for example, a system
on chip (SoC). According to an embodiment, the proces-
sor 1910 may further include a graphic processing unit
(GPU) and/or an image signal processor. The processor
1910 may include at least some (e.g., the cellular module
1921) of the elements shown in FIG. 19. The processor
1910 may load instructions or data received from other
elements (e.g., a non-volatile memory) to a volatile mem-
ory to thus process the same, and may store a variety of
data in a non-volatile memory.
[0224] The communication module 1920 may have a
configuration the same as or similar to that of the com-
munication interface 170 of FIG. 1. The communication
module 1920, for example, may include a cellular module
1921, a Wi-Fi module 1923, a Bluetooth module 1925, a
GNSS module 1927 (e.g., a GPS module, a Glonass
module, the Beidou module, or the Galileo module), an
NFC module 1928, and a radio frequency (RF) module
1929.
[0225] The cellular module 1921, for example, may
provide services of voice calls, video calls, text messag-
ing, or the Internet through communication networks. Ac-
cording to an embodiment, the cellular module 1921 may
perform identification and verification of the electronic
device 1901 in communication networks using the sub-
scriber identification module (e.g., a SIM card) 1924. Ac-
cording to an embodiment, the cellular module 1921 may
perform at least some of the functions provided by the
processor 1910. According to an embodiment, the cellu-
lar module 1921 may include a communication processor
(CP).
[0226] For example, each of the Wi-Fi module 1923,
the Bluetooth module 1925, the GNSS module 1927, and
the NFC module 1928 may include a processor for
processing data transmitted and received through the
corresponding module. According to an embodiment, at
least some (e.g., two or more) of the cellular module
1921, the Wi-Fi module 1923, the Bluetooth module
1925, the GNSS module 1927, or the NFC module 1928
may be included in a single integrated chip (IC) or IC
package.
[0227] The RF module 1929, for example, may trans-
mit and receive communication signals (e.g., RF signals).
The RF module 1929 may include, for example, a trans-
ceiver, a power amp module (PAM), a frequency filter, a
low-noise amplifier (LNA), antennas, or the like. Accord-
ing to another embodiment, at least one of the cellular
module 1921, the Wi-Fi module 1923, the Bluetooth mod-
ule 1925, the GNSS module 1927, or the NFC module
1928 may transmit and receive RF signals through a sep-
arate RF module.
[0228] The subscriber identification module 1924, for
example, may include a card that adopts a subscriber
identification module card and/or an embedded SIM, and
may contain inherent identification information {e.g., an
integrated circuit card identifier (ICCID)} or subscriber
information {e.g., an international mobile subscriber iden-

tity (IMSI)}.
[0229] The memory 1930 (e.g., the memory 130) may
include an internal memory 1932 or an external memory
1934. The internal memory 1932, for example, may in-
clude at least one of volatile memories {e.g., a dynamic
RAM (DRAM), a static RAM (SRAM), a synchronous dy-
namic RAM (SDRAM), or the like} or non-volatile mem-
ories {e.g., an one-time programmable ROM (OTPROM),
a programmable ROM (PROM), an erasable and pro-
grammable ROM (EPROM), an electrically erasable and
programmable ROM (EEPROM), a mask ROM, a flash
ROM, a flash memory (e.g., NAND flash or NOR flash),
a hard drive, a solid state drive (SSD), or the like}.
[0230] The external memory 1934 may include a flash
drive, and may further include, for example, compact
flash (CF), secure digital (SD), micro secure digital (Mi-
cro-SD), mini secure digital (Mini-SD), extreme digital
(xD), a multi-media card (MMC), a memory stick, or the
like. The external memory 1934 may be functionally
and/or physically connected with the electronic device
1901 through any of various interfaces.
[0231] The sensor module 1940, for example, may
measure physical quantities, or may detect the operation
state of the electronic device 1901 to thereby convert the
measured or detected information to electric signals. The
sensor module 1940 may include at least one of, for ex-
ample, a gesture sensor 1940A, a gyro-sensor 1940B,
an atmospheric pressure sensor 1940C, a magnetic sen-
sor 1940D, an acceleration sensor 1940E, a grip sensor
1940F, a proximity sensor 1940G, a color sensor 1940H
{e.g., a red-green-blue (RGB) sensor}, a biometric sensor
1940I, a temperature/humidity sensor 1940J, an illumi-
nance sensor 1940K, or an ultra-violet (UV) sensor
1940M. Additionally or alternatively, the sensor module
1940, for example, may further include an E-nose sensor,
an electromyography (EMG) sensor, an electroencepha-
logram (EEG) sensor, an electrocardiogram (ECG) sen-
sor, an infrared (IR) sensor, an iris sensor, and/or a fin-
gerprint sensor. The sensor module 1940 may further
include a control circuit for controlling one or more sen-
sors included therein. In some embodiments, the elec-
tronic device 1901 may further include a processor as a
part of the processor 1910 or separately from the proc-
essor 1910, which is configured to control the sensor
module 1940, thereby controlling the sensor module
1940 while the processor 1910 is in a sleep mode.
[0232] The input device 1950, for example, may in-
clude a touch panel 1952, a (digital) pen sensor 1954,
keys 1956, or an ultrasonic input device 1958. The touch
panel 1952 may use at least one of, for example, a ca-
pacitive type, a pressure-sensitive type, an infrared type,
or an ultrasonic type. In addition, the touch panel 1952
may further include a control circuit. The touch panel
1952 may further include a tactile layer, thereby providing
a user with a tactile reaction.
[0233] For example, the (digital) pen sensor 1954 may
be a part of the touch panel, or may include a separate
recognition sheet. The keys 1956 may include, for exam-
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ple, physical buttons, optical keys, or a keypad. The ul-
trasonic input device 1958 may detect ultrasonic waves
that are generated in the input means through a micro-
phone (e.g., a microphone 1988), thereby identifying data
corresponding to the detected ultrasonic waves.
[0234] The display 1960 (e.g., the display 160) may
include a panel 1962, a hologram device 1964, or a pro-
jector 1966. The panel 1962 may include a configuration
the same as, or similar to, the display 160 of FIG. 1. The
panel 1962 may be implemented to be, for example, flex-
ible, transparent, or wearable. The panel 1962 may be
configured with the touch panel 1952 as a single module.
The hologram device 1964 may display 3D images in the
air using light interference. The projector 1966 may dis-
play images by projecting light onto a screen. The screen
may be positioned, for example, inside or outside the
electronic device 1901. According to an embodiment, the
display 1960 may further include a control circuit for con-
trolling the panel 1962, the hologram device 1964, or the
projector 1966.
[0235] The interface 1970 may include, for example,
at least one of a high-definition multimedia interface (HD-
MI) 1972, a universal serial bus (UBS) 1974, an optical
interface 1976, or a D-subminiature (D-sub) interface
1978. The interface 1970 may be included in, for exam-
ple, the communication interface 170 shown in FIG. 1.
Additionally or alternatively, the interface 1970 may in-
clude, for example, a mobile high-definition link (MHL)
interface, a secure digital (SD) card/multi-media card
(MMC) interface, or an infrared data association (IrDA)
standard interface.
[0236] The audio module 1980, for example, may con-
vert a sound into an electric signal, and vice versa. At
least some elements of the audio module 1980 may be
included, for example, in the input/output interface 145
shown in FIG. 1. For example, the audio module 1980
may process voice information that is input or output
through a speaker 1982, a receiver 1984, earphones
1986, or a microphone 1988.
[0237] The camera module 1991, for example, may be
a device for photographing still and moving images, and,
according to an embodiment, the camera module 1991
may include one or more image sensors (e.g., a front
sensor or a rear sensor), lenses, an image signal proc-
essor (ISP), or a flash (e.g., an LED or a xenon lamp).
[0238] The power management module 1995, for ex-
ample, may manage power of the electronic device 1901.
According to an embodiment, the power management
module 1995 may include a power management integrat-
ed circuit (PMIC), a charger integrated circuit (IC), or a
battery or fuel gauge. The PMIC may be implemented
as a wired charging type and a wireless charging type.
The wireless charging type may encompass, for exam-
ple, a magnetic resonance type, a magnetic induction
type, or an electromagnetic wave type, and additional
circuits for wireless charging, such as coil loops, reso-
nance circuits, or rectifiers, may be provided. The battery
gauge may measure, for example, the remaining power

of the battery 1996, a charging voltage, current, or tem-
perature. The battery 1996 may include, for example, a
rechargeable battery or a solar battery.
[0239] The indicator 1997 may display a specific state
(e.g., a booting state, a message state, or a charging
state) of the whole or a part (e.g., the processor 1910)
of the electronic device 1901. The motor 1998 may con-
vert an electric signal to a mechanical vibration, and may
provide a vibration or a haptic effect. Although it is not
shown in the drawings, the electronic device 1901 may
include a processing device (e.g., a GPU) for supporting
mobile TV. The processing device for supporting mobile
TV may process media data according to standards such
as, for example, digital multimedia broadcasting (DMB),
digital video broadcasting (DVB), or mediaFlo™.
[0240] The respective elements described in the
present specification may be configured by one or more
components, and the names of the elements may vary
depending on the type of electronic device. In various
embodiments, the electronic device may be configured
to include at least one of the elements described in the
present specification, and may exclude some elements,
or may further include other elements. In addition, a sin-
gle entity may be configured by a combination of some
of the elements of the electronic device, according to
various embodiments, so as to perform functions the
same as those of the original elements.
[0241] FIG. 26 is a block diagram of a program module,
according to various embodiments. According to an em-
bodiment, the program module 2010 (e.g., the programs
140) may include an operating system (OS) for control-
ling resources that are related to the electronic device
(e.g., the electronic device 10) and/or various applica-
tions (e.g., the application programs 147) that are oper-
ated under the operating system. For example, the op-
erating system may be Android, iOS, Windows, Symbian,
Tizen, Bada, or the like.
[0242] The program module 2010 may include a kernel
2020, middleware 2030, an application programming in-
terface (API) 2060, and/or applications 2070. At least
some of the program module 2010 may be preloaded in
the electronic device, or may be downloaded from exter-
nal electronic devices (e.g., the electronic devices 102
and 104 or the server 106).
[0243] The kernel 2020 (e.g., the kernel 141), for ex-
ample, may include a system resource manager 2021
and/or a device driver 2023. The system resource man-
ager 2021 may perform control, allocation, or collection
of the system resources. According to an embodiment,
the system resource manager 2021 may include a proc-
essor management unit, a memory management unit, or
a file system management unit. The device driver 2023
may include, for example, a display driver, a camera driv-
er, a Bluetooth driver, a shared memory driver, a USB
driver, a keypad driver, a Wi-Fi driver, an audio driver, or
an inter-process communication (IPC) driver.
[0244] The middleware 2030, for example, may pro-
vide functions required in common for the applications
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2070, or may provide the applications 2070 with various
functions through the API 2060 in order to allow the ap-
plications 2070 to effectively use the limited system re-
sources in the electronic device. According to an embod-
iment, the middleware 2030 (e.g., the middleware 143)
may include at least one of a runtime library 2035, an
application manager 2041, a window manager 2042, a
multimedia manager 2043, a resource manager 2044, a
power manager 2045, a database manager 2046, a pack-
age manager 2047, a connectivity manager 2048, a no-
tification manager 2049, a location manager 2050, a
graphic manager 2051, or a security manager 2052.
[0245] The runtime library 2035, for example, may in-
clude a library module that a compiler uses in order to
add new functions through programming languages
while the applications 2070 are executed. The runtime
library 2035 may perform input/output management,
memory management, or a function of an arithmetic cal-
culation.
[0246] The application manager 2041, for example,
may manage a life cycle of at least one of the applications
2070. The window manager 2042 may manage GUI re-
sources used on the screen. The multimedia manager
2043 may identify formats for reproducing various media
files, and may perform encoding or decoding of media
files using a codec corresponding to each format. The
resource manager 2044 may manage resources, such
as source codes, memories, or storage spaces of one or
more applications 2070.
[0247] The power manager 2045, for example, may
manage a battery or power by operating in association
with a basic input/output system (BIOS), and may provide
power information necessary for the operation of the
electronic device. The database manager 2046 may cre-
ate, retrieve, or change a database that is to be used in
one or more applications 2070. The package manager
2047 may manage the installation or update of the ap-
plications that are distributed in the form of a package file.
[0248] The connectivity manager 2048, for example,
may manage a wireless connection, such as Wi-Fi or
Bluetooth. The notification manager 2049 may display or
notify of events (such as received messages, appoint-
ments, or proximity notifications) to the user without dis-
turbance. The location manager 2050 may manage lo-
cation information of the electronic device. The graphic
manager 2051 may manage graphic effects to be pro-
vided to the user or user interfaces related thereto. The
security manager 2052 may provide a general security
function required for the system security or user authen-
tication. According to an embodiment, in the case of the
electronic device (e.g., the electronic device 10) adopting
a phone call function, the middleware 2030 may further
include a telephony manager for managing the functions
of a voice call or a video call of the electronic device.
[0249] The middleware 2030 may include a middle-
ware module to form a combination of various functions
of the above-described elements. The middleware 2030
may provide a module that is specialized according to

the type of operating system in order to provide differen-
tiated functions. In addition, the middleware 2030 may
dynamically exclude some of the typical elements or add
new elements.
[0250] The API 2060 (e.g., the API 145), for example,
may be a group of API programming functions, and may
be provided as a different configuration according to an
operating system. For example, one set of APIs may be
provided to each platform in the case of Android or iOS,
and two or more sets of APIs may be provided to each
platform in the case of Tizen.
[0251] The applications 2070 (e.g., the application pro-
grams 147) may include one or more applications that
execute functions of home 2071, a dialer 2072,
SMS/MMS 2073, instant messaging (IM) 2074, a browser
2075, a camera 2076, an alarm 2077, contacts 2078, a
voice dial 2079, e-mail 2080, a calendar 2081, a media
player 2082, an album 2083, a clock 2084, healthcare
(e.g., measuring the amount of exercise or blood glu-
cose), providing environment information (e.g., providing
atmospheric pressure, humidity, or temperature informa-
tion), or the like.
[0252] According to an embodiment, the applications
2070 may include an application (hereinafter, referred to
as "information-exchange application" for the conven-
ience of explanation) that supports the exchange of in-
formation between the electronic device (e.g., the elec-
tronic device 10) and the external electronic device (e.g.,
the electronic device 102 or 104). The information-ex-
change application, for example, may include a notifica-
tion relay application for relaying specific information to
the external electronic devices, or may include a device
management application for managing the external elec-
tronic devices.
[0253] For example, the notification relay application
may include a function of transferring notification infor-
mation generated in other applications (e.g., the
SMS/MMS application, the e-mail application, the health-
care application, or the environment information applica-
tion) of the electronic device to the external electronic
device (e.g., the electronic device 102 or 104). In addition,
the notification relay application, for example, may re-
ceive notification information from the external electronic
device to thus provide the same to the user.
[0254] The device management application, for exam-
ple, may manage (e.g., install, delete, or update): one or
more functions {e.g., turning on and off the external elec-
tronic device (or some components thereof) or adjusting
the brightness (or resolution) of a display} of the external
electronic device (e.g., the electronic device 102 or 104)
that communicates with the electronic device; applica-
tions executed in the external electronic device; or serv-
ices (e.g., a phone call service or a messaging service)
provided by the external electronic device.
[0255] According to an embodiment, the applications
2070 may include applications that are designated ac-
cording to the attributes (e.g., the healthcare application
of a mobile medical device) of the external electronic de-
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vice (e.g., the electronic device 102 or 104). According
to an embodiment, the applications 2070 may include
applications that are received from the external electronic
device (e.g., the server 106 or the electronic device 102
or 104). According to an embodiment, the applications
2070 may include preloaded applications or third party
applications that can be downloaded from a server. The
names of the elements of the program module 2010, ac-
cording to the embodiment, may vary depending on the
type of operating system.
[0256] According to various embodiments, at least
some of the program module 2010 may be implemented
by software, firmware, hardware, or a combination there-
of. At least some of the program module 2010, for exam-
ple, may be implemented (e.g., executed) by the proc-
essor (e.g., the processor 210 shown in FIG. 3). At least
some of the program module 2010, for example, may
include modules, program routines, sets of instructions,
or processors for executing one or more functions.
[0257] The term "module" as used herein may, for ex-
ample, mean a unit including one of hardware, software,
and firmware or a combination of two or more of them.
The "module" may be interchangeably used with, for ex-
ample, the term "unit", "logic", "logical block", "compo-
nent", or "circuit". The "module" may be a minimum unit
of an integrated component element or a part thereof.
The "module" may be a minimum unit for performing one
or more functions or a part thereof. The "module" may
be mechanically or electronically implemented. For ex-
ample, the "module" according to the present disclosure
may include at least one of an Application-Specific Inte-
grated Circuit (ASIC) chip, a Field-Programmable Gate
Arrays (FPGA), and a programmable-logic device for per-
forming operations which has been known or are to be
developed hereinafter.
[0258] According to various embodiments, at least
some of the devices (for example, modules or functions
thereof) or the method (for example, operations) accord-
ing to the present disclosure may be implemented by a
command stored in a computer-readable storage medi-
um in a programming module form. The instruction, when
executed by a processor (e.g., the processor 120), may
cause the one or more processors to execute the function
corresponding to the instruction. The computer-readable
storage medium may, for example, be the memory 130.
[0259] The computer readable recoding medium may
include a hard disk, a floppy disk, magnetic media (e.g.,
a magnetic tape), optical media (e.g., a Compact Disc
Read Only Memory (CD-ROM) and a Digital Versatile
Disc (DVD)), magneto-optical media (e.g., a floptical
disk), a hardware device (e.g., a Read Only Memory
(ROM), a Random Access Memory (RAM), a flash mem-
ory), and the like. In addition, the program instructions
may include high class language codes, which can be
executed in a computer by using an interpreter, as well
as machine codes made by a compiler. The aforemen-
tioned hardware device may be configured to operate as
one or more software modules in order to perform the

operation of the present disclosure, and vice versa.
[0260] The programming module according to the
present disclosure may include one or more of the afore-
mentioned components or may further include other ad-
ditional components, or some of the aforementioned
components may be omitted. Operations executed by a
module, a programming module, or other component el-
ements according to various embodiments of the present
disclosure may be executed sequentially, in parallel, re-
peatedly, or in a heuristic manner. Furthermore, some
operations may be executed in a different order or may
be omitted, or other operations may be added.
[0261] As described above, the near-field (short-
range) communication antenna device used in the elec-
tronic device, according to various embodiments of the
present disclosure, is not limited to the above-described
embodiments and drawings, and it will be obvious to
those skilled in the art that the near-field (short-range)
communication antenna device may be variously substi-
tuted, modified, and changed within the scope of the
present disclosure.

Claims

1. A near-field (short-range) communication antenna
device used in an electronic device, the antenna de-
vice comprising:

an electronic device cover unit;
a circuit board configured to be provided inside
the cover unit;
a near-field (short-range) communication mod-
ule configured to be mounted on the circuit board
so as to comprise a transmitting module and a
receiving module; and
first and second dielectric bodies configured to
face the transmitting module and the receiving
module.

2. The near-field (short-range) communication anten-
na device of claim 1, wherein the first and second
dielectric bodies are integrally provided on an inner
surface of the cover unit.

3. The near-field (short-range) communication anten-
na device of claim 1, wherein the first and second
dielectric bodies act as waveguides for transmitting
radio signals of the transmitting module and the re-
ceiving module, and
wherein the first and second dielectric bodies act as
gaskets for transmitting radio signals of the transmit-
ting module and the receiving module.

4. The near-field (short-range) communication anten-
na device of claim 1, further comprising first and sec-
ond dielectric bodies configured to be provided be-
tween the cover unit and the near-field (short-range)
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communication module and configured to protrude
a predetermined length from the cover unit so as to
face the transmitting module and the receiving mod-
ule.

5. The near-field (short-range) communication anten-
na device of claim 4, wherein the cover unit is con-
figured by any one of a battery cover, a window, a
touch panel, a front case, and a rear case.

6. The near-field (short-range) communication anten-
na device of claim 4, wherein the first and second
dielectric bodies have a shape of any one of a rec-
tangle, a square, a cylinder, a cone, a pyramid, or a
triangular pyramid.

7. The near-field (short-range) communication anten-
na device of claim 4, wherein the electronic device
comprises first and second electronic devices,
wherein the first dielectric body integrally provided
in the cover units of the first or second electronic
device faces the transmitting module and the second
dielectric body integrally provided in the cover units
of the first or second electronic device faces the re-
ceiving module, and
wherein when the first and second electronic devices
approach each other for near-field (short-range)
communication, the first dielectric body provided in
the transmitting module of the first electronic device
faces the second dielectric body provided in the re-
ceiving module of the second electronic device and
the second dielectric body provided in the receiving
module of the first electronic device faces the first
dielectric body provided in the transmitting module
of the second electronic device.

8. The near-field (short-range) communication anten-
na device of claim 4, wherein the first and second
dielectric bodies have different relative-dielectric
constants in order to separate a channel frequency.

9. The near-field (short-range) communication anten-
na device of claim 1, further comprising:

a first dielectric body configured to be provided
between the cover unit and the near-field (short-
range) communication module and configured
to protrude a predetermined length from the cov-
er unit so as to face the transmitting module;
a second dielectric body configured to be pro-
vided between the cover unit and the near-field
(short-range) communication module and con-
figured to protrude a predetermined length from
the cover unit so as to face the receiving module;
a third dielectric body configured to be provided
between the transmitting module and the first
dielectric body; and
a fourth dielectric body configured to be provided

between the receiving module and the second
dielectric body.

10. The near-field (short-range) communication anten-
na device of claim 9, wherein the first and second
dielectric bodies act as waveguides for transmitting
radio signals of the transmitting module and the re-
ceiving module, and the third and fourth dielectric
bodies act as gaskets for transmitting radio signals
of the transmitting module and the receiving module.

11. The near-field (short-range) communication anten-
na device of claim 9, wherein the third and fourth
dielectric bodies comprise matching dielectric body
sections.

12. The near-field (short-range) communication anten-
na device of claim 9, wherein the third and fourth
dielectric bodies have relative-dielectric constants
lower than those of the first and second dielectric
bodies or have relative-dielectric constants the same
as that of air.

13. The near-field (short-range) communication anten-
na device of claim 1, further comprising:

a first dielectric body configured to be provided
on an upper surface of the transmitting module;
and
a second dielectric body configured to be pro-
vided on an upper surface of the receiving mod-
ule.

14. The near-field (short-range) communication anten-
na device of claim 13, wherein a first surface of the
first dielectric body faces an inner surface of the cov-
er unit and a second surface opposite the first surface
of the first dielectric body faces an upper surface of
the transmitting module, and
wherein a first surface of the second dielectric body
faces the inner surface of the cover unit and a second
surface opposite the first surface of the second die-
lectric body faces an upper surface of the receiving
module.

15. The near-field (short-range) communication anten-
na device of claim 1, further comprising:
a near-field (short-range) communication module
configured to comprise a transmitting module and a
receiving module mounted on a first surface of the
circuit board;
a gap configured to be formed on a second surface
opposite the first surface of the circuit board;
a first dielectric body configured to be provided in
the transmitting module; and
a second dielectric body configured to be provided
in the receiving module.
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16. The near-field (short-range) communication anten-
na device of claim 1, further comprising:

a first near-field (short-range) communication
module configured to comprise a first transmit-
ting module and a first receiving module, which
are provided on a first surface of the circuit
board;
a second near-field (short-range) communica-
tion module configured to comprise a second
transmitting module and a second receiving
module, which are provided on a second surface
opposite the first surface of the circuit board;
first and second dielectric bodies configured to
be provided between the cover unit and the
near-field (short-range) communication module
and configured to protrude a predetermined
length from the cover unit so as to face the first
transmitting module and the first receiving mod-
ule; and
third and fourth dielectric bodies configured to
face the second transmitting module and the
second receiving module.

17.  The near-field (short-range) communication anten-
na device of claim 16, wherein the first, second, third,
and fourth dielectric bodies act as waveguides for
transmitting radio signals of the transmitting module
and the receiving module, and the first, second, third,
and fourth dielectric bodies act as gaskets for trans-
mitting radio signals of the transmitting module and
the receiving module.
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