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14 ABSTRACT OF THE DISCLOSURE

An antenna device of a portable terminal including 
conductive components is provided. The antenna device 
includes a first radiator connected to a power feeding unit 
of the portable terminal and a second radiator connected to 
each of the power feeding unit and a ground part of the 
portable terminal. At least one of the conductive components 
is connected to at least one the first radiator and the 
second radiator. The conductive components may be used as a 
radiator of the antenna device such that the antenna device 
may be easily installed within an inner space of a 
miniaturized and lightened portable terminal and the inner 
space of the portable terminal may be efficiently used.
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14 ANTENNA DEVICE FOR PORTABLE TERMINAL 

BACKGROUND OF THE INVENTION

1. Field, of the Invention:

[0001] The present invention relates to a portable 
terminal. More particularly, although not exclusively, the 
present invention relates to an antenna device that enables 
wireless communication of a portable terminal.

2. Description of the Related Art:

[0002] A portable terminal may be a device that allows a 
user to use a communication function, such as voice 
communication or short message transmission, a multimedia 
function, such as playing music or reproducing a moving 
image, an entertainment function, such as a game while the 
user is carrying the portable device, or any other similar 
and/or suitable function that may be executed on a portable 
terminal or portable electronic device. Such portable 
terminals are fabricated in various types considering 
specialized functions and portability thereof. For example, 
the portable terminals may be classified into a bar-type, a 
folder-type, a slider type, or any other similar and/or 
suitable type based on external appearances thereof. As 
multimedia functions are increased and improved, a large 
display device may be mounted on portable terminals. In 
addition, as the degree of integration in electronic devices 
is increased and high capacity and ultra high speed wireless 
communication is popularized, various functions are 
integrated in a single portable terminal, for example, a 
mobile communication terminal.
[0003] As the multimedia services and entertainment 
functions using a portable terminal are increased and 
improved, the sizes of display devices are being gradually
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However, when considering the portability, miniaturization 
and lightening of portable terminals are needed. 
Accordingly, in order to provide portability of mobile 
communication terminals while increasing the size of display 
devices, a thickness of portable terminals should be reduced. 
[0004] Portable terminals, such as the mobile 
communication terminals, are provided with an antenna device 
for performing wireless communication. The antenna device 
should be installed to protrude from the portable terminal in 
order to secure a radiation characteristic and in order to 
suppress interference with other circuit devices. However, 
considering the external appearance and portability of such a 
portable terminal, the antenna device may be installed inside 
of the terminal. The antenna device, and in particular, a 
radiation unit pattern, may have a preferable radiation 
characteristic when a sufficient distance from a main circuit 
board is secured in the inside of the terminal and 
interference with other conductive components or integrated 
circuit chips within the portable terminal is suppressed.
[0005] However, the thickness of portable terminals may be 
reduced in order to miniaturize and lighten the portable 
terminals as the size of displays is increased, and the 
ability to provide antenna devices capable of securing a 
stable radiation performance while being installed inside of 
portable terminals may be limited. In addition, as a 
plurality of antenna devices are installed in a single 
terminal in order to use various types of communication 
systems and standards, for example, a variety of mobile 
communication standards, wireless Local Area Network (LAN) 
standards, Bluetooth, Near Field Communication (NFC), and any 
other communication systems and standards, difficulties in
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may increase.
[0006] The above information is presented as background 
information only to assist with an understanding of the 
present disclosure. No determination has been made, and no 
assertion is made, as to whether any of the above might be 
applicable as prior art with regard to the present invention.

SUMMARY OF THE INVENTION

[0007] It is an aim of certain embodiments of the 
invention to solve, mitigate or obviate, at least partly, at 
least one of the problems and/or disadvantages associated 
with the prior art. Certain embodiments aim to provide at 
least one of the advantages described below. Certain aspects 
of the present invention aim to address at least one of the 
above-mentioned problems and/or disadvantages and aim to 
provide at least one of the advantages described below. 
Accordingly, an aim of certain aspects of the present 
invention is to provide an antenna device that is capable of 
providing a stable radiation performance while being 
installed in an internal space of a miniaturized and 
lightened portable terminal.
[0008] Also, another aspect of the present invention aims 
to provide an antenna device that improves a degree of 
freedom in design within a portable terminal by using 
conductive components in the interior of the portable 
terminal as a radiator.
[0009] Further, still another aspect of the present 
invention aims to provide an antenna device that improves the 
efficiency of using the internal space of a portable terminal 
by using conductive components in the interior of the 
portable terminal as a radiator.

5065849_l (GHMatters) P96116.AU 29/01/14

P96116.AU


4

20
14

20
04

66
 

29
 Ja

n 
20

14 [0010] In accordance with an aspect of the present 
invention, an antenna device of a portable terminal including 
conductive components is provided. The antenna device 
includes a first radiator connected to a power feeding unit 
of the portable terminal and a second radiator connected to 
each of the power feeding unit and a ground part of the 
portable terminal. At least one of the conductive components 
is connected to at least one of the first radiator and the 
second radiator.
[0011] Another aspect of the invention provides a portable 
terminal comprising an antenna device in accordance with the 
aspect described in the preceding paragraph.
[0012] Another aspect of the present invention provides a 
portable terminal comprising: at least one conductive 
component; a power feed (e.g. a power feeding unit); a ground 
(e.g. a ground or earth part, portion, element, rail, or 
terminal); and an antenna (e.g. antenna device), the antenna 
comprising a first radiator connected to the power feed, a 
second radiator connected to each of the power feed and the 
ground, and wherein said conductive component is connected to 
at least one of the first radiator and the second radiator.
[0013] Another aspect of the present invention provides a 
portable terminal comprising: at least one conductive 
component; a power feed (e.g. a power feeding unit); a ground 
(e.g. a ground or earth part, portion, element, rail, or 
terminal); and an antenna (e.g. antenna device), the antenna 
comprising a first radiator connected to the power feed, a 
second radiator connected to each of the power feed and the 
ground, and wherein at least one of the first and second 
radiators comprises, includes, or is connected to said 
conductive component. In certain embodiments the portable 
terminal comprises a plurality of conductive components each 
connected to at least one of the first and second radiators.
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includes a conductive layer disposed on a circuit board, and 
the conductive component, or at least one of the conductive 
components, is mounted on the circuit board to be connected 
to the power feed.
[0015] In certain embodiments the conductive component 
comprises, or the plurality of conductive components include, 
a connector member mounted on a conductive layer disposed on 
a circuit board of the portable terminal, and the connector 
member is connected to at least one the first radiator and 
the second radiator. In certain such embodiments, the 
portable terminal may further comprise a slit formed by 
partially removing the conductive layer from an area 
surrounding the connector member. The portable terminal may 
further comprise a power feeding line formed across the slit, 
wherein the connector member is connected with the power feed 
through the power feeding line.
[0016] In certain embodiments the connector member is 
mounted on the conductive layer between the power feed and 
the ground.
[0017] In certain embodiments the connector member is at 
least one of a Universal Serial Bus (USB) connector, a charge 
connector, an interface connector, an earphone-microphone 
socket, and a storage medium socket.
[0018] Certain embodiments further comprise:
[0019] a slit formed to extend partially across the 
conductive layer; and
[0020] at least one of an inductive coupling element 
disposed across the slit and capacitive coupling element 
disposed across the slit,
[0021] wherein the connector member is connected with/to 
the power feed through at least one of the inductive coupling 
element or the capacitive coupling element.
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14 [0022] In certain embodiments, the conductive component or 
components comprise at least one of a microphone module, a 
speaker module, a vibration module, a receiver module, a 
proximity/illumination sensor module, a camera module, a 
keypad module, a display module, and a flexible printed 
circuit board.
[0023] In certain embodiments, flexible printed circuit 
boards are disposed in each of the microphone module, the 
speaker module, the vibration module, the receiver module, 
the proximity/illumination sensor module, the camera module, 
the keypad module, and the display module.
[0024] In certain embodiments at least one conducting wire 
formed on each of the flexible printed circuit boards is 
connected to the first radiator or the second radiator.
[0025] Certain embodiments further comprise:
[0026] a connection member mounted on at least one of the
first radiator and the second radiator,
[0027] wherein the conductive component, or at least one 
of the conductive components, is connected to at least one of 
the first radiator and the second radiator via the connection 
member .
[0028] In certain embodiments, the conductive component or 
components comprise at least one of a bracket and a frame 
provided inside of the portable terminal, a metallic case and 
a decoration member of the portable terminal, and a screw 
fastened inside of the portable terminal.
[0029] Certain embodiments further comprise a connection 
member mounted on the first radiator or the second radiator, 
[0030] wherein the conductive component, or at least one 
of the conductive components, is connected to at least one of 
the first radiator and the second radiator via the connection 
member .
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portable terminal is mounted on a side of the bracket,
[0032] wherein a circuit board of the portable terminal is 
mounted on another side of the bracket, and
[0033] wherein at least one of the first radiator and the 
second radiator is formed on the circuit board which is 
attached to the bracket by a conductive double-sided tape so 
that the bracket is connected to the first radiator or the 
second radiator.
[0034] Certain embodiments further comprise a switch 
element disposed between the conductive component or 
components and at least one of the power feed and the ground.
[0035] Certain embodiments further comprise at least one 
of a capacitive element and an inductive element disposed 
between the conductive component or components and at least 
one of the power feed and the ground.
[0036] Certain embodiments further comprise a matching 
element disposed between the conductive component or 
components and at least one of the power feed and the ground. 
[0037] Certain embodiments further comprise:
[0038] a pl urality of matching elements disposed between 
the conductive components and at least one of the power feed 
and the ground; and
[0039] at least one switch element serially connected with 
at least one of the matching elements disposed between the 
conductive components and at least one of the power feed and 
the ground,
[0040] wherein the conductive components are connected to 
the power feed or the ground through respective ones of the 
matching elements according to the operation of the switch 
element.

5065849_l (GHMatters) P96116.AU 29/01/14

P96116.AU


8

20
14

20
04

66
 

29
 Ja

n 
20

14 [0041] Certain embodiments further comprise a radiation 
pattern connected to at least one of the first radiator or 
the second radiator.
[0042] Certain embodiments further comprise a carrier 
including a radiation pattern formed on a peripheral surface 
of the carrier, the carrier being disposed so as to be 
opposed to the circuit board,
[0043] wherein the first radiator and the second radiator 
are formed on the circuit board and the radiation pattern of 
the carrier is connected to at least one of the first 
radiator and the second radiator via a conductive component 
connected to at least one of the first radiator and the 
second radiator.
[0044] Certain embodiments further comprise:
[0045] a connection member mounted on the circuit board of 
the portable terminal; and
[0046] a carrier including a radiation pattern formed on a 
peripheral surface of the carrier, the carrier being disposed 
so as to be opposed to the circuit board,
[0047] wherein the first radiator and the second radiator 
are formed on the circuit board and the radiation pattern of 
the carrier is connected to at least one of the first 
radiator and the second radiator via the connection member.
[0048] Certain embodiments further comprise a speaker 
module disposed inside of the carrier,
[0049] wherein the speaker module is connected to at least 
one of the first radiator and the second radiator via a 
flexible printed circuit board or the connection member.
[0050] Certain embodiments further comprise at least one 
of a variable capacitive element and a variable inductive 
element,
[0051] wherein the at least one of the variable capacitive 
element and the variable inductive element are disposed
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power feed and the ground.
[0052] Other aspects, advantages, and salient features of 
the invention will become apparent to those skilled in the 
art from the following detailed description, which, taken in 
conjunction with the annexed drawings, discloses exemplary 
embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0053] The above and other aspects, 
advantages of certain exemplary embodiments

features, and
of the present

invention will be more apparent from the following
description taken in conjunction with the accompanying 
drawings, in which:
[0054]
antenna

FIG. 1 is a view illustrating a configuration of an
device according to an exemplary embodiment of the

present invention;
[0055] FIG. 2 is a view illustrating a portable terminal
provided with the antenna device illustrated in FIG. 1
according to an exemplary embodiment of the present
invention;
[0056] FIG. 3 is a view illustrating portions of the
antenna device provided in the portable terminal illustrated
in FIG. 2 according to an exemplary embodiment of the present
invention;
[0057] FIGS. 4 and 5 are views illustrating the antenna

FIG. 3 according todevice illustrated in exemplary
embodiments of the present invention;
[0058] FIG. 6 is a graph for describing a radiation
characteristic of the antenna device illustrated in FIG. 3
according to an exemplary embodiment of the present
invention;
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14 [0059] FIGS. 7 and 8 are views illustrating the antenna 
device illustrated in FIG. 3 according to exemplary 
embodiments of the present invention; and
[0060] FIGS. 9 to 15 are views illustrating configurations 
for improving a radiation performance of the antenna device 
illustrated in FIG. 1 according to exemplary embodiments of 
the present invention.
[0061] Throughout the drawings, it should be noted that 
like reference numbers are used to depict the same or similar 
elements, features, and structures.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0062] The following description with reference to the 
accompanying drawings is provided to assist in a 
comprehensive understanding of exemplary embodiments of the 
invention as defined by the claims and their equivalents. It 
includes various specific details to assist in that 
understanding but these are to be regarded as merely 
exemplary. Accordingly, those of ordinary skill in the art 
will recognize that various changes and modifications of the 
embodiments described herein can be made without departing 
from the scope and spirit of the invention. In addition, 
descriptions of well-known functions and constructions may be 
omitted for clarity and conciseness.
[0063] The terms and words used in the following 
description and claims are not limited to the bibliographical 
meanings, but, are merely used by the inventor to enable a 
clear and consistent understanding of the invention. 
Accordingly, it should be apparent to those skilled in the 
art that the following description of exemplary embodiments 
of the present invention is provided for illustration purpose
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14 only and not for the purpose of limiting the invention as 
defined by the appended claims and their equivalents.
[0064] It is to be understood that the singular forms "a," 
"an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to 
"a component surface" includes reference to one or more of 
such surfaces.
[0065]
antenna
present
portable

FIG. 1 is a view illustrating a configuration of
device according to an
invention,

terminal
illustrated in FIG.

an
exemplary embodiment of the

and FIG. 2
provided

is
with

1 according to an
the present invention. Thus, fig.
illustrating some of the components
embodying the present invention.
[0066] Referring to FIGS. 1
antenna, or antenna portion,
portable terminal 10 includes
to a power feeding unit F, and
to each of the power feeding

a view illustrating a
the antenna device

exemplary embodiment of
1 can be regarded as

of a portable terminal

or antenna module)
a first radiator Al
a second radiator A2

100 of a
connected
connected

unit F and a ground part G.
Thus, in certain embodiments the second radiator is connected 
between ground and the power feed; the second radiator A2 may 
comprise a first terminal connected to ground, and a second 
terminal connected to the power feed. The first radiator Al 
may comprise a first terminal connected to the second 
terminal of the second radiator, and hence also to the power 
feed. Conductive components Cl, C2 and C3 accommodated 
inside of the portable terminal 10 may be disposed on the 
first radiator Al and the second radiator A2 or may be 
disposed separately from the first radiator Al and the second 
radiator A2 and may be connected to any one of the first 
radiator A2 and the second radiator A2 through a 
predetermined route. Thus, the conductive components Cl, C2
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14 and C3 may also be used as radiators of the antenna device 
100 .
[0067] Although an inverted-F antenna structure is shown 
for the antenna device 100 disclosed in the present exemplary 
embodiment, the present invention is not limited thereto, and 
the antenna device may be configured as an antenna device 
having any other similar and/or suitable structure, such as a 
planar inverted-F antenna, a loop antenna, and a meander line 
antenna. Further, communication in an additional frequency 
band may be enabled using cables connected to the portable 
terminal 10 from the outside, for example, plugs or 
conducting wires of an earphone or a headset connected to an 
earphone-microphone socket.
[0068] The first radiator Al is connected to the power 
feeding unit F, which is used as a main radiator and the 
second radiator A2 is connected to each of the power feeding 
unit F and the ground part G and is used as a sub-radiator. 
Typically, the first radiator Al and the second radiator A2 
are formed on a circuit board 101 of the portable terminal
10. However, according to other exemplary embodiments, 
radiation patterns may be formed on a structure separated 
from the circuit board 101 and connected to the power feeding 
unit F or the ground part G provided on the circuit board 
101. Meanwhile, the conductive components Cl, C2 and C3 may 
be mounted on the circuit board 101 or installed separately 
from the circuit board 101 and connected to the circuit board 
101 through a flexible printed circuit board or the like. In 
addition, when either a metallic case 11 of the portable 
terminal 10 or a decorating material formed of a metallic 
material in the portable terminal 10 is a conductive 
material, they may be used as radiators of the antenna device 
100 by being connected to the first radiator Al or the second 
radiator A2.
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14 [0069] Conductive components mounted on the circuit board 
101, such as the conductive component Cl, may include various 
connector members. For example, a Universal Serial Bus (USB) 
connector, a charge connector, an interface connector, an 
earphone-microphone socket, a storage medium socket, and any 
other similar and/or suitable connector member, may be 
directly mounted on the circuit board 101. Such connector 
members are provided with a plurality of terminals installed 
inside of the portable terminal 10 and enclosed by a housing 
of a metallic material in which the plurality of terminals 
ground the housing inside of the portable terminal 10. The 
antenna device 100 may use the connector members as 
radiators. That is, the connector members may be mounted on 
the first radiator Al and the second radiator A2 or connected 
to one of the first radiator Al and the second radiator A2 to 
be used as radiators.
[0070] The conductive components C2 and C3 are installed
separately from the circuit board 101, and may include
input/output devices, such as a microphone module 119a, a
speaker module 133a, a vibration module 117a, a receiver
module 115a, a proximity/illumination sensor module 121a, a
camera module 113a, a keypad module 125a, 135a, and a display
module 123a, various kinds of sensors, a flexible printed
circuit board, or any other similar external devices and/or
input/output devices. Here, the flexible printed circuit
board may usually connect each of the modules listed above to
the circuit board 101. The conductive component C2 may be at
least partially connected to the first radiator Al or the
second radiator A2 when connected to the circuit board 101.
Therefore, the conductive component C2 may be used as the
radiators of the antenna device 100.
[0071] At this time, the flexible printed circuit board
may include a conducting wire or conductive layer for
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14 providing a ground for the modules or for the flexible 
printed circuit board itself. In particular, the conducting 
wire or conductive layer for providing the ground may be used 
as a radiator in the configuration of the antenna device 100. 
That is, the conducting wire or the conductive layer, which 
provides a ground for the flexible printed circuit board when 
the modules are connected to circuit board 101 using the 
flexible printed circuit board, may be connected to the first 
radiator Al or the second radiator A2 so that the flexible 
printed circuit board or at least one of the modules may be 
used as a radiator of the antenna device 100.
[0072] The conductive component C3 may include at least 
one of structural elements of the portable terminal 10 that 
are formed from metallic material, for example, a case 11, a 
bracket 21, a frame, a decoration member 31, screws or any 
other similar elements. The conductive component C3 may be 
used as a radiator since it is electrically conductive, 
although the conductive component C3 may not provide electric 
signal processing or input/output operations. Even if the 
case 11 or the bracket 21 is not formed from a metallic 
material, a conductive spray coating may be performed on the 
surfaces thereof to provide a ground. The frame is provided 
to reinforce the rigidity of the display module 123a, or any 
other part of the portable terminal 10, and may be made of a 
metallic material. The screws are provided to assemble and 
fasten the case 11, the circuit board 101, the bracket 21 and 
the like with one another in the portable terminal 10 and 
typically are made of a metallic material. Accordingly, the 
case 11, the bracket 21, the frame, and the screws may be 
connected to the first radiator Al or the second radiator A2 
to be used as the radiators of the antenna device 100.
[0073] Since the power feeding unit F and the ground part 
G are disposed on the circuit board 101, connectors for
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14 connecting the structural elements of the portable terminal 
10 to the first radiator Al or the second radiator A2 are 
needed, and a C-clip (not shown) or a double-sided tape 127b 
may be used as the connector. However, the present invention 
is not limited thereto, and the conductive components 
connected to the first radiator Al or the second radiator A2 
may have a connection structure using a capacitive coupling. 
In addition, some screws may be used to fasten the circuit 
board 101 to the bracket 21, in which case the screws may be 
disposed along a power feeding route or a ground route or may 
be disposed on the first radiator Al or the second radiator 
A2 even if no separate connector is provided.
[0074] At this time, according to an exemplary embodiment 
of the present invention, a conductive component connected to 
the first radiator Al or the second radiator A2 may be 
serially connected between the power feeding unit F and the 
first radiator Al, between the power feeding unit F and the 
second radiator A2, or between the ground part G and the 
second radiator A2. That is, according to the present 
exemplary embodiment, in the antenna device 100, a conductive 
component accommodated inside of the portable terminal 10 or 
a conductive component forming the external appearance of the 
portable terminal 10 may be arranged to form a branch 
structure with the first radiator Al and the second radiator 
A2 or to form a part of the first radiator Al and the second 
radiator A2.
[0075] Meanwhile, the antenna device 100 may further 
include a radiation pattern according to a frequency band or 
may include the radiation pattern in order to adjust a 
radiation characteristic or in order to perform similar 
functions. For example, when an additional radiation pattern 
is connected to the first radiator Al or the second radiator

5065849_l (GHMatters) P96116.AU 29/01/14

P96116.AU


16

20
14

20
04

66
 

29
 Ja

n 
20

14 A2, the antenna device 100 may secure an operation 
characteristic in multiple bands.
[0076] Hereinafter, the portable terminal 10 provided with 
the antenna device 100 will be described in further detail 
with reference to FIG. 2.
[0077] Referring to FIG. 2, the portable terminal 10 
accommodates the circuit board 101 between the case 11 and 
the bracket 21, and the display module 123a is mounted on a 
front surface of the bracket 21. In addition, a window 
member (not illustrated) is mounted on the front surface of 
the bracket 21, in which the window member protects the 
display module 123a. Further, a touch screen (not shown) is 
disposed on the window member so that the terminal 10 is 
provided with a touch screen display device. Also, the case 
11 may be made of a metallic material, and when the case 11 
is fabricated by injection molding a synthetic resin, a 
reinforcement member of a metallic material or the decoration 
member 31 may be provided. The decoration member 31 may be 
provided in a frame form made of a metal or plated with a 
metal, or may be made of any similar and/or suitable 
material, and configured to be engaged with the periphery of 
the case 11.
[0078] Although the case 11 may be made of a synthetic 
material, the case 11 may be made of a metallic material. In 
addition, the rigidity of the case 11 may be increased by 
partially using a metallic material. The case 11 may be 
provided with openings 15a, 15b and 19 so as to expose the 
connector members or modules mounted on the circuit board 101 
or the bracket 21. For example, connector members, such as 
an interface connector 131 or storage medium sockets 129, may 
be disposed on the circuit board 101 so that the case 11 
exposes the connector members through some of the openings 
15a and 15b. In addition, the case 11 may include a key hole
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14 13 formed on a side surface, and a speaker hole 17 formed on 
the rear surface, in which the keypad module 135a, used for 
adjusting volume or the like, is disposed through the key 
hole 13. When there is a speaker device 133a provided 
separately from the receiver module 115a, a sound may be 
output through the speaker hole 17. The decoration member 31 
engaged with the periphery of the case 11 may be provided 
with holes 33 and 35 corresponding to the key hole 13 or the 
opening 15a.
[0079] The bracket 21 provides a battery mounting surface 
25 and includes recesses 23a, 23b, 23c, 23d and 23e for 
mounting an earphone-microphone socket 111, the camera module 
113a, the microphone module 119a, the speaker module 133a, 
the vibration module 117a, the receiver module 115a, the 
proximity/illumination sensor module 121a, the keypad module 
125a, 135a, the display module 123a, and other similar 
modules and/or elements included in the portable terminal 10, 
around the periphery of the battery mounting surface 25 or on 
the front surface thereof. However, some modules, for 
example, the speaker module 133a, the keypad module 125a, and 
the display module 123a may be attached to the circuit board 
101 or the front surface of the bracket 21. In addition, the 
bracket 21 may provide a ground region 127a which has a spray 
coated conductive layer.
[0080] The ground region 127a may be formed on the entire 
surface of the bracket 21 or may be formed only at some 
portions of the surface of the bracket 21. When assembling 
the bracket 21 and the circuit board 101 to be opposed to 
each other, fastening members, such as screws, may be used 
for stable position fixing. When the ground region 127a 
formed on the bracket 21 is electrically connected to the 
circuit board 101, the bracket 21 may be grounded and 
electrically stabilized. At this time, the double-sided tape
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14 127b, which may be conductive and may also be referred to as 
a conductive double-sided tape 127b, may be used when 
connecting the ground region 127a to the circuit board 101. 
The above-mentioned modules may include respective flexible 
printed circuit boards 113b, 115b, 117b, 119b, 121b, 123b, 
125b, 133b, and 135b or respective conducing wires, and each 
of the flexible printed circuit boards or conducting wires is 
connected to the circuit board 101.
[0081] Meanwhile, even if the portable terminal 10 
includes the touch screen display device, some physical keys, 
such as a power key, or any other similar and/or suitable key 
may be included in the portable terminal 10. Accordingly, 
another keypad module that produces an input signal when the 
user operates a key may be included in the portable terminal
10. The portable terminal 10 may include the keypad module 
135a corresponding to the key arranged on the side surface of 
the case 11 and the keypad module 125a disposed at a side of 
the display module 123a.
[0082] As described above, the bracket 21 is coupled to 
the case 11 to configure the housing of the terminal 10 and 
the circuit board 101 is installed between the bracket 21 and 
the case 11. Most of the modules installed on the bracket 21 
are protected by the case 11, and the camera module 113a is 
provided with a photographing route through the opening 19. 
In addition, the display module 123a and the 
proximity/illumination sensor 121a are disposed in the 
terminal 10, and, more specifically, are disposed on the 
front surface of the bracket 21 and are protected by the 
window member as described above.
[0083] The connector members, the input/output devices, 
various kinds of sensors, and structural elements formed of a 
conductive material, as described above, are directly 
connected to the power feeding unit F or the ground part G or
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14 are connected to the first radiator Al or the second radiator 
A2, thereby forming radiators of the antenna device 100.
[0084] Meanwhile, as described above, the antenna device 
100 may further include a separate radiation pattern 143. 
The separate radiation pattern 143 is installed at a position 
spaced apart from the circuit board 101, and the portable 
terminal 10 is provided with a carrier 141 so as to keep the 
separate radiation pattern 143 spaced apart from the circuit 
board 101. The carrier 141 has a predetermined volume within 
a range allowed by the bracket 21 and the case 11, and is 
disposed on the circuit board 101. When a connector member 
or the like is disposed between the carrier 141 and the 
circuit board 101, the carrier 141 should be provided with a 
recess 147 for accommodating the connector member or the 
like .
[0085] The separate radiation pattern 143 is disposed on 
the outer peripheral surface of the carrier 141, and may be 
connected to the first radiator Al or the second radiator A2 
through a connection member 149 disposed on the circuit board 
101, The connection member 149 may be any suitable element 
for connecting the carrier 141 to the first radiator Al or 
the second radiator A2, such as a C-clip. In addition, even 
if the connection member 149 is not installed, the separate 
radiation pattern 143 may be connected to the first radiator 
Al or the second radiator A2 through a conductive component, 
for example, through the interface connector 131. That is, 
when a part of the separate radiation pattern 143 is 
fabricated in a shape of the C-clip in the inside of the 
carrier 141, then the separate radiation pattern 143 may be 
connected to the first radiator Al or the second radiator A2 
through a conductive component, such as the interface 
connector 131.
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14 [0086] As described above, the speaker module 133a may be 
provided separately from the receiver module 115a. In the 
present exemplary embodiment, the speaker module 133a may be 
accommodated inside of the carrier 141 and may use the inner 
space of the carrier 141 as a resonance space. The carrier 
141 may be provided with at least one emitting hole 145 for 
emitting a sound generated by the speaker module 133a. The 
speaker module 133a may also be directly connected to the 
circuit board 101 via an additional connection member, and in 
the present exemplary embodiment, the flexible printed 
circuit board 133b extends from the speaker module 133a. 
That is, the speaker module 133a is connected to the circuit 
board 101 through the flexible printed circuit board 133b.
[0087] The circuit board 101 includes circuit devices for 
controlling overall functions of the portable terminal 10, 
and the circuit devices may be a processor, a 
transmission/reception circuit, or any other similar and/or 
suitable circuit device for controlling the portable terminal 
10, and some conductive components are directly mounted on 
the circuit board 101. Conductive components which are made 
of a conductive material but which are not directly used for 
the operations of the circuit devices are connected to a 
ground layer provided on the circuit board 101 within an 
electronic device, such as the portable terminal 10. For 
example, a connector member may be grounded to a metallic 
material portion, such as a terminal, other than terminals 
for transmitting a signal. Accordingly, when the housing of 
a connector member is made of a metallic material, the 
housing is connected to the ground layer of the circuit board 
101. In addition, the modules which are not installed on the 
circuit board 101 may also be connected to the ground layer 
of the circuit board 101 or a ground layer provided at a
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14 proper position within the portable terminal 10 through 
flexible printed circuit boards or the like.
[0088] FIG. 3 is a view illustrating portions of the 
antenna device provided in the portable terminal illustrated 
in FIG. 2 according to an exemplary embodiment of the present 
invention.
[0089] Referring to FIG. 3, a configuration in which 
conductive components directly mounted on the circuit board 
101 is shown, and more specifically, the present exemplary 
embodiment includes the conductive components directly 
mounted on connector members that are used as some of the 
radiators of the antenna device 100. However, as described 
above, input/output devices, various kinds of sensors, 
flexible printed circuit boards, and structural elements 
including the bracket 21 may also be used as some of the 
radiators of the antenna device 100.
[0090] The circuit board 101 is provided with a conductive 
layer 151which is formed generally over the entire area of 
the circuit board 101. The conductive layer 151 is provided 
as a ground layer on the circuit board 101. However, the 
conductive layer 151 is configured to provide a ground in 
relation to integrated circuit chips or connector members 
disposed on the circuit board 101 and a part of the 
conductive layer 151 is also used as a radiator of the 
antenna device 100 according to an exemplary embodiment of 
the present invention.
[0091] The antenna device 100 includes a slit 153 formed 
by removing a part of the conductive layer 151. The slit 153 
is formed to extend across a part of the conductive layer 
151, and a part of the conductive layer 151 positioned at an 
edge side of the circuit board 101 is used as a radiator of 
the antenna device 100. At this time, one of the connector 
members, for example, the interface connector 131, as
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14 illustrated in FIG. 3, is mounted on the conductive layer 151 
at an edge of the circuit board 101. Accordingly, the 
interface connector 131 is grounded to the conductive layer 
151 provided on the circuit board 101. The interface 
connector 131 connects the portable terminal 10 to a personal 
computer or any other similar and/or suitable external 
device, and may also be used as a charge connector, or a USB 
connector .
[0092] In addition, the power feeding unit F is provided 
on the circuit board 101, and is connected to the interface 
connector 131 through a power feeding line 139 formed across 
the slit 153. That is, the interface connector 131 is 
grounded to the conductive layer 151 and, at the same time, 
connected to the power feeding unit F through the power 
feeding line 139. A part of the conductive layer 151 
extending to the right from the interface connector 131 forms 
the first radiator Al of the antenna device 100. A screw 
hole 155 may be formed in the circuit board 101 to fasten a 
screw for fastening the circuit board 101 to the bracket 21, 
in which the screw hole 155 may be positioned on the first 
radiator Al. Accordingly, the screw fastened through the 
screw hole 155 may also be connected to the first radiator 
Al.
[0093] In the exemplary embodiment of FIG. 3, a part of 
the conductive layer 151 positioned at the left side of the 
interface connector 131 forms the second radiator A2. That 
is, both the first radiator Al and the second radiator A2 are 
substantially formed around the slit 153. Another connector 
member, for example, a test connector 231 for measuring the 
radiation characteristic of the antenna device 100, may be 
disposed on the second radiator A2. The connector member 
disposed on the second radiator A2 is also substantially 
connected to the second radiator A2 and is used as a part of
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14 the second radiator A2. As described above, although the 
conductive layer 151 is configured to provide a ground of the 
circuit board 101, a part of the conductive layer 151 may 
also be used as the first radiator Al and the second radiator 
A2 of the antenna device 100 through the arrangement of the 
slit 153 and the power feeding line 139, as illustrated in 
FIG. 3. Meanwhile, although the power feeding line 139 is 
shown in a form of straight line form, it may be configured 
in a form of a curved line, a zigzag line, or any other 
similar and/or suitable line form so as to set the electrical 
length of the first radiator Al.
[0094] FIGS. 4 and 5 are views illustrating the antenna 
device illustrated in FIG. 3 according to exemplary 
embodiments of the present invention.
[0095] Referring to FIGS. 4 and 5, the power feeding line 
139 may be configured using a capacitive coupling element 
139a, as shown in FIG. 4, or an inductive coupling element 
139b, as shown in FIG. 5. The configuration of the power 
feeding line 139 according to the exemplary embodiments of 
FIGS. 4 and 5 allows for an operating frequency and/or a 
bandwidth of the antenna device 100 to be adjusted. More 
various configurations for adjusting the operating frequency 
and/or the bandwidth of the antenna device 100 are 
illustrated in FIGS. 9 to 15, and will be described below.
[0096] FIG. 6 is a graph for describing a radiation 
characteristic of the antenna device illustrated in FIG. 3 
according to an exemplary embodiment of the present 
invention.
[0097] Referring to FIG. 6, the graph illustrates the 
radiation characteristic of the antenna device 100 
illustrated in FIG. 3 according to frequency, and in 
particular, illustrates a reflection loss in comparison to 
the radiation characteristic of a related art embedded
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14 antenna device of a portable terminal to the antenna device 
100 according to an exemplary embodiment of the present 
invention. In the graph illustrated in FIG. 6, the dotted 
line indicates the reflection loss of the related art 
embedded antenna device and the solid line indicates the 
reflection loss of the antenna device 100. As shown in FIG. 
6, it will be appreciated that the related art embedded 
antenna device secures a resonance characteristic at 
frequency bands of about 1GHz and 2GHz. In configuring such 
the related art embedded antenna device, when conductive 
components, such as a connector member of a radiator as 
described above, accommodated in a portable terminal, it will 
be appreciated that a substantial improvement may be obtained 
in connection with the reflection loss or the bandwidth. 
More specifically, it will be appreciated that at the 
resonance band of 1GHz, the reflection loss is improved by 
about 15dB, and a substantial improvement in reflection loss 
may be obtained at the resonance band of 2GHz although the 
improvement is low as compared to that at the band of 1GHz.
[0098] Furthermore, when configuring the related art 
embedded antenna device, a radiator should be installed at an 
independent location so that other conductive components are 
not electrically interfering with each other. Thus, there is 
a substantial limit in connection with the installation 
position. Whereas, since the antenna device of the present 
exemplary embodiments described above uses conductive 
components, such as a connector member accommodated in a 
portable terminal, as a part of a radiator, the performance 
of the antenna device and the degree of freedom of design in 
position setting or the like may be improved.
[0099] FIGS. 7 and 8 are views illustrating the antenna 
device illustrated in FIG. 3 according to exemplary 
embodiments of the present invention.
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14 [OO1OO] Referring to FIG. 7, a configuration for connecting 
the case 11, the decoration member 31, the bracket 21 or the 
like, which are formed of a metallic material, to the first 
radiator Al as an exemplary embodiment of the antenna device 
illustrated in FIG. 3 is shown. In an exemplary embodiment 
where at least one of the case 11, the decoration member 31, 
and the bracket 21 are made of a synthetic resin material, 
they may be used as the radiators of the antenna device 100 
by connecting the ground region 127a formed on the surface of 
the case 11 or the bracket 21 to the first radiator Al or the 
second radiator A2.
[00101] In order to connect at least one of the case 11, 
the decoration member 31, and the bracket 21 to the first 
radiator Al or the second radiator A2, the antenna device 100 
is provided with the connection member 149. In the exemplary 
embodiment of FIG. 2, the connection member 149 connects the 
radiation pattern 143, which is formed on the carrier 141, to 
the first radiator Al or the second radiator A2, and the 
connection member 149 may connect at least one of the case 
11, the decoration member 31, and the bracket 21 to the first 
radiator Al or the second radiator A2 according to the 
disposed position thereof. In addition, when a screw or the 
like is independently fastened to the circuit board 101 
within the portable terminal 10, at least one of the case 11, 
the decoration member 31, and the bracket 21 may be connected 
to the first radiator Al or the second radiator A2 through 
the connection member 149.
[00102] When the bracket 21 is formed of a conductive 
material and configured to be partly exposed to the outside 
of the portable terminal 10, the bracket 21 may be used as a 
radiator of the antenna device 100 and also may be used as 
another decoration member in addition to the decoration 
member 31. When the bracket 21 is partially exposed to the
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14 outside of the portable terminal 10, it may be
between the window member and the metallic
Accordingly, the bracket 21 may be used for

positioned
case 11.
decoration

purposes by providing metallic gloss along the peripheral rim
of the window member, and the antenna device 100 allows a 
radiator to be disposed on a surface of the terminal 10 
although it is configured as an embedded structure.
[00103] Connecting of the bracket 21 to the circuit board 
101, and more specifically, connecting of the bracket 21 to 
the first radiator Al or the second radiator A2 may be done 
via the connection member 149 and also via the conductive 
double-sided tape 127b. The conductive double-sided tape 
127b may configured to connect at least one of the bracket 21 
or the ground region 127a, which is formed in the bracket 21, 
to the ground layer of the circuit board 101 as well as to 
stably fix the circuit board 101 to the bracket 21.
[00104] Like the antenna device 100 of the exemplary 
embodiment of FIG. 3, the antenna device 100 of the exemplary 
embodiment of FIG. 7 is also configured such that the power 
feeding line 139 is connected to the interface connector 131 
and the interface connector 131 and the conductive layer 151 
extending to the right side of the interface connector 131 
forms the first radiator Al of the antenna device 100. In 
addition, in the exemplary embodiment of FIG. 7, a part of 
the conductive layer 151 positioned at the right side of the 
interface connector 131 is formed as the second radiator A2
of the antenna device 100.
[00105] Referring to FIG. 8, the antenna device 100, is a 
modification of the exemplary embodiment of FIG. 3, wherein 
the conductive layer 151 is removed from the both sides of 
the region where the interface connector 131 is mounted to 
form fill-cut regions 157, each of which is provided with a 
radiation pattern and a power feeding unit F according to the
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14 present exemplary embodiment of FIG. 8. In the present 
exemplary embodiment, a part of each of the radiation 
patterns forms the second radiator A2 together with the 
interface connector 131, and the remaining portions of the 
radiation patterns form a plurality of first radiators Al, 
which are disposed so as to be independent from each other at 
the opposite sides of the second radiator A2. Also in the 
present exemplary embodiment of FIG. 8, the first radiator Al 
or second radiator A2 may be connected to at least one of the 
bracket 21, the case 11 or the radiation pattern 143 formed 
on the carrier 141 through the connection member 149 or the 
double-sided tape 127b.
[00106] FIGS. 9 to 15 are views illustrating configurations 
for improving a radiation performance of the antenna device 
illustrated in FIG. 1 according to exemplary embodiments of 
the present invention.
[00107] Refe rring to FIGS. 9 to 15, configurations for 
adjusting or improving the radiation characteristic of the 
antenna device 100 according to exemplary embodiments of the 
present invention, are illustrated. Although configurations 
that use an active element, such as a switch element or a 
matching element, are illustrated in FIGS. 9 to 15 and are 
described below, the present invention is not limited 
thereto, and the radiation characteristic of the antenna 
device 100 may be adjusted using a passive element such as a 
diplexer or a duplexer.
[00108] The exemplary embodiments of FIGS. 9 and 10 
illustrate configurations in which a pair of matching 
elements Ml and M2 are disposed and switch elements SI and S2 
are serially arranged in relation to the matching elements Ml 
and M2. In the exemplary embodiment of FIG. 9, one of the 
matching elements Ml and M2 may be connected to one of the 
first radiator Al and the power feeding unit F according to
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14 the switching elements
of FIG. 10, both of
connected to the first

SI and S2.In the exemplary embodiment
the matching elements Ml and M2 are
radiator Al at the same time, and one

of the matching elements Ml and
feeding unit F according to
Additionally, the switch
elements Ml and M2 may be
A2 and the power feeding
component is connected to
radiator A2,
elements Ml

M2 are connected
the switching

elements
used to
unit F.

SI and
connect

Here,

S2 or

to the power
element SI.
the matching

the second radiator
since a conductive

the first radiator
the switch elements SI and S2
and M2 are provided between

Al
or

or the second
the matching

the conductive
component and the power feeding unit F or between the
conductive component and the ground part G. The switch
elements SI and S2 may be provided between the matching
elements Ml and M2 and the first radiator Al, between the
matching elements Ml and M2 and the power feeding unit F, or
at one of these positions.

s[00109] Referring to FIG. 11, switch element is
disposed between the first radiator Al and the ground part G
so as to be on the second radiator A2, according to an

a

exemplary embodiment of the present invention. Referring to
FIG. 12, the first radiator Al and the switch element S are 
serially disposed according to an exemplary embodiment of the 
present invention. When a capacitive element or an inductive 
element is disposed together with the switch element S, or a 
variable capacitive element or a variable inductive element 
is disposed instead of the switch element S, then the 
resonance frequency band of the antenna device 100 may be 
adjusted. That is, the resonance frequency of the antenna 
device 100 may be selected according to the operation of the 
switch element S.
[00110] Refe rring to FIG. 13, a switch element S is 
disposed such that power feeding lines of different routes
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14 may be selected between the first radiator Al and the power 
feeding unit F according to an exemplary embodiment of the 
present invention. Referring to FIG. 14, a switch element S 
is disposed such that electrical routes between the first 
radiator Al and the ground part G, which are the electrical 
routes formed by the second radiator A2, may be selected 
according to an exemplary embodiment of the present 
invention. Since the electrical routes, which are connected 
to the power feeding unit F or the ground part G according to 
the operation of the switch element S, become different from 
each other and thus, the electrical length of the antenna 
device 100 is varied, the resonance frequency characteristic 
may be adjusted.
[00111] Referring to FIG. 15, a plurality of first 
radiators Al are disposed such that the first radiators Al 
are independent from each other and such that one of the 
first radiators Al may be selected by the switch element S to 
be connected to the power feeding unit F according to an 
exemplary embodiment of the present invention. At this time, 
the first radiators Al may operate at different frequency 
bands .
[00112] According to an exemplary embodiment, an additional 
slit (not shown) , which is in addition to the slit 153, may 
be formed by removing a part of the conductive layer 151 
around the first radiator Al or the second radiator A2 or 
around the connector members connected to the first radiator 
Al or the second radiator A2 in order to adjust the radiation 
characteristic of the antenna device 100. When forming the 
additional slit around the connector members or around the 
first radiator Al and the second radiator A2, an amount and a 
flow direction of a current around the radiators of the 
antenna device 100 may be controlled by setting a width and a 
length of the additional slit. Accordingly, an impedance of
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14 the antenna device 100 around conductive components or around 
the first radiator Al and the second radiator A2 may be 
adjusted using the additional slit, and the bandwidth or 
efficiency of the antenna device 100 may be improved.
[00113] An antenna device according to the exemplary 
embodiments described above uses conductive components 
accommodated in a portable terminal as a radiator, and the 
antenna device may be installed in the inner space of a 
miniaturized and lightened portable terminal. Also, a stable 
radiation function may be provided by connecting a radiation 
pattern to a conductive component or using a matching 
circuit. In addition, as the antenna device is installed 
inside of the portable terminal together with the conductive 
components, the antenna device may have a stable radiation 
efficiency and a bandwidth increase may be obtained while 
using the inner space of the portable terminal efficiently as
compared to a related art embedded antenna device which is 
electrically isolated. Further, since the conductive
components within the portable terminal are used as a 
radiator, the degree of freedom of design of the antenna in 
the inner space of the portable terminal may be improved.
[00114] Throughout the description and claims of this 
specification, the words "comprise" and "contain" and 
variations of the words, for example "comprising" and 
"comprises", means "including but not limited to", and is not 
intended to (and does not) exclude other moieties, additives, 
components, integers or steps.
[00115] Throughout the description and claims of this 
specification, the singular encompasses the plural unless the 
context otherwise requires. In particular, where the 
indefinite article is used, the specification is to be 
understood as contemplating plurality as well as singularity, 
unless the context requires otherwise.
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14 [00116] Features, integers, characteristics, compounds, 
chemical moieties or groups described in conjunction with a 
particular aspect, embodiment or example of the invention are 
to be understood to be applicable to any other aspect, 
embodiment or example described herein unless incompatible 
therewith.
[00117] It will be also be appreciated that, throughout the 
description and claims of this specification, language in the 
general form of "X for Y" (where Y is some action, activity 
or step and X is some means for carrying out that action, 
activity or step) encompasses means X adapted or arranged 
specifically, but not exclusively, to do Y.
[00118] While the invention has been shown and described 
with reference to certain exemplary embodiments thereof, it 
will be understood by those skilled in the art that various 
changes in form and details may be made therein without 
departing from the spirit and scope of the invention as 
defined by the appended claims and their equivalents.
[00119] In the claims which follow and in the preceding 
description of the invention, except where the context 
requires otherwise due to express language or necessary 
implication, the word "comprise" or variations such as 
"comprises" or "comprising" is used in an inclusive sense,
i.e.  to specify the presence of the stated features but not 
to preclude the presence or addition of further features in 
various embodiments of the invention.
[00120] It is to be understood that, if any prior art 
publication is referred to herein, such reference does not 
constitute an admission that the publication forms a part of 
the common general knowledge in the art, in Australia or any 
other country.
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14 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An antenna device of a portable terminal including 
conductive components, the antenna device comprising:

a first radiator connected to a power feeding unit of 
the portable terminal; and

a second radiator connected to each of the power feeding 
unit and a ground part of the portable terminal,

wherein at least one of the conductive components is 
connected to at least one of the first radiator and the 
second radiator.

2. The antenna device of claim 1, wherein the portable 
terminal includes a conductive layer disposed on a circuit 
board, and

wherein at least one of the conductive components is
mounted on the circuit board to be connected to the power
feeding unit.

3. The antenna device of claim 1, wherein the
conductive components include a connector member mounted on a 
conductive layer disposed on a circuit board of the portable 
terminal, and

wherein the connector member is connected to at least 
one the first radiator and the second radiator.

4. The antenna device of claim 3, further comprising a 
slit formed by partially removing the conductive layer from 
an area surrounding the connector member

and optionally
further comprising a power feeding line formed across 

the slit,
wherein connector member is connected with a power 

feeding unit through the power feeding line,
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14 and optionally
wherein the connector member is mounted on the 

conductive layer between the power feeding unit and the 
ground part.

5. The antenna device of any one of claims 3 to 4, 
wherein the connector member is at least one of a Universal 
Serial Bus (USB) connector, a charge connector, an interface 
connector, an earphone-microphone socket, and a storage 
medium socket.

6. The antenna device of claim 3, further comprising:
a slit formed to extend partially across the conductive 

layer; and
at least one of an inductive coupling element disposed 

across the slit and capacitive coupling element disposed 
across the slit,

wherein the connector member is connected with the power 
feeding unit through at least one of the inductive coupling 
element or the capacitive coupling element.

7. The antenna device of any preceding claim, wherein 
the conductive components comprise at least one of a 
microphone module, a speaker module, a vibration module, a 
receiver module, a proximity/illumination sensor module, a 
camera module, a keypad module, a display module, and a 
flexible printed circuit board,

and optionally
wherein flexible printed circuit boards are disposed in 

each of the microphone module, the speaker module, the 
vibration module, the receiver module, the 
proximity/illumination sensor module, the camera module, the 
keypad module, and the display module,
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and optionally
wherein at least one conducting wire formed on each of 

the flexible printed circuit boards is connected to the first 
radiator or the second radiator.

8. The antenna device of claim 7, further comprising:
a connection member mounted on at least one of the first

second radiator via the connection member.

radiator and the second radiator,
wherein at least one of the conductive components is

connected to at least one of the first radiator and the

9. The antenna device of any preceding claim, wherein 
the conductive components comprise at least one of a bracket 
and a frame provided inside of the portable terminal, a
metallic case and a decoration member of the portable
terminal, and a screw fastened inside of the portable
terminal.

10. The antenna device of claim 9, further comprising a 
connection member mounted on the first radiator or the second 
radiator,

attached to the bracket by a conductive double-sided tape so

wherein at least one of the conductive components is
connected to at least one of the first radiator and the
second radiator via the connection member,

or
wherein a display module of the portable terminal is

mounted on a side of the bracket,
wherein a circuit board of the portable terminal is

mounted on another side of the bracket, and
wherein at least one of the first radiator and the

second radiator is formed on the circuit board which is
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second radiator.

11. The antenna device of any preceding claim, further 
comprising a switch element disposed between the conductive 
components and at least one of the power feeding unit and the 
ground part,

and optionally further comprising at least one of a 
variable capacitive element and a variable inductive element,

wherein the at least one of the variable capacitive 
element and the variable inductive element are disposed 
between the conductive components and at least one of the 
power feeding unit and the ground part.

12. The antenna device of any preceding claim, further 
comprising at least one of a capacitive element and an 
inductive element disposed between the conductive components 
and at least one of the power feeding unit and the ground 
part.

13. The antenna device of any preceding claim, further 
comprising a matching element disposed between the conductive 
components and at least one of the power feeding unit and the 
ground part.

14. The antenna device of any preceding claim, further 
comprising:

a plurality of matching elements disposed between the 
conductive components and at least one of the power feeding 
unit and the ground part; and

at least one switch element serially connected with at 
least one of the matching elements disposed between the 
conductive components and at least one of the power feeding 
unit and the ground part,
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power feeding unit or the ground part through respective ones 
of the matching elements according to the operation of the 
switch element.

15. The antenna device of any preceding claim, further 
comprising a radiation pattern connected to at least one of 
the first radiator or the second radiator,

and optionally
further comprising a carrier including a radiation 

pattern formed on a peripheral surface of the carrier, the 
carrier being disposed so as to be opposed to the circuit 
board,

wherein the first radiator and the second radiator are 
formed on the circuit board and the radiation pattern of the 
carrier is connected to at least one of the first radiator 
and the second radiator via a conductive component connected 
to at least one of the first radiator and the second 
radiator .

16. The antenna device of claim 15, further comprising:
a connection member mounted on the circuit board of the 

portable terminal; and
a carrier including a radiation pattern formed on a 

peripheral surface of the carrier, the carrier being disposed 
so as to be opposed to the circuit board,

wherein the first radiator and the second radiator are 
formed on the circuit board and the radiation pattern of the 
carrier is connected to at least one of the first radiator 
and the second radiator via the connection member,

or
further comprising a speaker module disposed inside of 

the carrier,

5065849_l (GHMatters) P96116.AU 29/01/14

P96116.AU


37

20
14

20
04

66
 

29
 Ja

n 
20

14 wherein the speaker module is connected to at least one 
of the first radiator and the second radiator via a flexible 
printed circuit board or the connection member.

17. A portable terminal comprising an antenna device in 
accordance with any preceding claim.
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