US 20110187601A1

a2y Patent Application Publication (10 Pub. No.: US 2011/0187601 A1

a9y United States

Ryou et al.

(43) Pub. Date: Aug. 4, 2011

(54) METAMATERIAL ANTENNA USING A
MAGNETO-DIELECTRIC MATERIAL
(76) Inventors: Byung Hoon Ryou, Seoul (KR);
‘Won Mo Sung, Gyeonggi-do (KR);
Kyung Duk Jang, Daegu (KR);
Wee Sang Park, Gyeongbuk (KR)

(21) Appl. No.: 12/919,728

(22) PCT Filed: Feb. 3, 2009

(86) PCT No.: PCT/KR2009/000520

§ 371 (e)(1),
(2), (4) Date: Mar. 21, 2011
(30) Foreign Application Priority Data

Feb. 20, 2008

(KR) oo 10-2008-0015244

100

Publication Classification

(51) Int.CL
HO1Q 1/38
(52) US.CL e,

(2006.01)
(57) ABSTRACT

e, 343/700 MS

The invention relates to the size reduction of an antenna using
a magneto-dielectric material for a CRLH-TL (Composite
Right/Left Handed Transmission Line) antenna. In particular,
the invention provides a small and low profile metamaterial
antenna attained by performing SRR (Split Ring Resonator)
magnetization on a dielectric material and applying the mag-
neto-dielectric material to the CRLH-TL antenna that is com-
posed of patches and vias. Even further, the invention pro-
vides a metamaterial antenna using a magneto-dielectric
material, the antenna comprising: a substrate which is made
up of a magneto-dielectric material and which has an SRR
structure inserted thereto; patches with a CRLH-TL structure
formed at a predetermined distance above the substrate; and a
ground plane formed at a predetermined distance below the
substrate.
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(57) ABSTRACT
MURATA MANUFACTURING

CO., LTD., Kyoto-fu (JP) A dielectric antenna and wireless communication device

including the dielectric antenna includes a molded body
formed of a composite material of dielectric ceramic and a

13/020,439
* resin, and a flexible substrate including a radiation electrode.

(22) Filed: Feb. 3, 2011 The radiation electrode is excitable at frequencies of 500
MHz to 5 MHz. The composition ratio and the like of the
(30 Foreign Application Priority Data molded body are determined so that the Q value (Qd) thereof
: due to dielectric loss falls within the range of about 500 to
Feb.4,2010  (JP) oo, 2010-022724 about 1500.
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(57) ABSTRACT

A dual-band mobile communication device includes a circuit
board. a ground plane, an antenna element, and a dual-band
inductively-coupled element. The ground plane has an edge.
The antenna element is located on the circuit board or adja-
cent to the circuit board. The antenna element has a first
operating band and a second operating band. The dual-band
inductively-coupled element is located at the edge of the
ground plane. The dual-band inductively-coupled element
excites two different resonant modes at two specific frequen-
cies corresponding to the first and the second operating bands
of the antenna element, respectively. The dual-band induc-
tively-coupled element comprises a connection element, an
inductive element, a first metal plate, and a second metal
plate. The first metal plate is electrically connected to the
ground plane through the connection element. The second
metal plate is electrically connected to the inductive element.
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(57) ABSTRACT

An antenna fora portable electronic device includes a feeding
end, a grounding end; and a radiating body. The radiating
body includes two symmetrical radiating units respectively
connected to the feeding end and the grounding end. Each
radiating unit includes a first radiating part, a second radiating
part connected to the first radiating part and a third radiating
part connected to the second radiating part and surrounded by
the first and second radiating parts.
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(57) ABSTRACT

A built-in antenna for a portable terminal is provided. The
built-in antenna includes a substrate including a ground
region and a non-ground region, an antenna radiator formed
in a pattern with a preset shape within the non-ground region
of the substrate, at least one sub-radiation pattern formed in a
pattern type while including a preset spacing distance from
the antenna radiator, and a conductive plate with a preset
height, electrically connecting the sub-radiation pattern to the
antenna radiator and/or the sub-radiation pattern.
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(57) ABSTRACT

An electronic apparatus includes an antenna device, a solar
panel disposed on a front side of the antenna device and a
circuit board disposed on a back side of the antenna device.
The antenna device includes a plate-shaped dielectric, a plate-
shaped radiation conductor disposed on a front side of the
dielectric and a plate-shaped grounding conductor disposed
on a back side of the dielectric. The dielectric has a through
hole formed therein, and the solar panel has electrode pads on
a back side thereof, electrode pads being exposed within the
through hole in the dielectric. The circuit board has conduc-
tive patterns at positions thereon facing the electrode pads,
and the conductive patterns are electrically connected to the
electrode pads by electric connection members disposed
within the through hole in the dielectric.
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ABSTRACT

A dual-band antenna includes a feeding portion. a radiating
portion, a grounding portion, and an insulating support por-
tion. The insulating support portion includes a first support
wall, a second support wall, and a third support wall. The third
support wall is parallel to the substrate, and perpendicularly
connected to the first support wall and the second support
wall, to position the radiating portion.
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(57) ABSTRACT

Anantenna element includes a feeding path unit connected to
a feeding point, first and second antenna main body units, and
first and second short-circuit path units. The first antenna
main body unit has one end connected to the feeding path unit
and the other end that is opened. The second antenna main
body unit has one end connected to a connection point
between the feeding path unit and the first antenna main body
unit and the other end that is opened. The first short-circuit
path unit contributes to a resonance to a radio signal in a
predetermined first frequency band, and is formed between
the connection point and a ground point. The second short-
circuit path unit contributes to a resonance to a radio signal in
asecond frequency band higher than the first frequency band,
and has a path length different from that of the first short-
circuit path unit.
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Structural example of antenna element of first embodiment
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(57) ABSTRACT

The invention provides a micro strip antenna used for both a
near-field region and a remote-field region. A micro strip
antenna comprises: a first dielectric substrate; a main patch,
having a triangle shape under the first dielectric substrate,
configured to feed a radiation current; a second dielectric
substrate over the first dielectric substrate; and a sub patch,
formed under the second dielectric substrate, configured to
desert a current from the main patch to provide a vertical
magnetic field.
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(57) ABSTRACT

A multiband antenna used for a portable communication
device includes a first antenna unit, a second antenna unit, a
third antenna unit, and feed member. The first antenna unit,
the second antenna unit and the third antenna unit are capable
of receiving and/or sending wireless signals. The second
antenna unit is connected to the first antenna unit, the third
antenna unit is connected to the first antenna unit, and the feed
member is electrically connected to the first antenna unit and
the second antenna unit. The feed member receives wireless
signals and transmits the wireless signals through the first
antenna, the second antenna unit and the third antenna unit to
generate corresponding current paths, and the first antenna
unit is located between the second antenna unit and the third
antenna unit to isolate the second antenna unit and the third
antenna unit to avoid coupling interference of their resonant
frequencies.
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Wang,. Taoyuan County (TW) 7 )
A handheld device is disclosed, which includes an appear-
o g e ance part, a system ground plane and a detachable element.
(73) Assignee: HTC CORFORATION, Taoyuan The detachable element includes a carrier and a planar
County (TW) antenna. The system ground plane is disposed in the appear-
ance part and has a feed point. The planar antenna is disposed
(21) Appl. No.: 12/769,628 on the carrier and has a connection point. The carrier is
detachably connected to the appearance part. When the car-
g rier is connected to the appearance part, the above-mentioned
(22) Filed: Apr. 28,2010 connection point is electrically connected to the feed point. In
this way, the radiation performance of the antenna can be
(30) Foreign Application Priority Data improved and the frequency band of the antenna of the hand-

Feb. 10,2010 (TW) oo 99104158

held device can be changed by replacing the detachable ele-
ment.




US 20110193753A1

a2 Patent Application Publication () Pub. No.: US 2011/0193753 A1

a9 United States

KIM et al.

(43) Pub. Date: Aug. 11, 2011

(54) ANTENNA DEVICE AND PORTABLE
TERMINAL HAVING THE SAME

Woon-Chun KIM, Suwon-si (KR);
Won-Tae Choi, Hwasung-si (KR);
Byung-Hoon Kim, Suwon-si (KR);
Jung-Ho Yoon, Anyang-si (KR):
Gyu-Won Kim, Suwon-si (KR)

(75) Inventors:

(73) Assignee: SAMSUNG
ELECTRO-MECHANICS CO.,
LTD.

(21) Appl. No.: 12/878,505

(22) Filed:

Sep. 9, 2010

(30) Foreign Application Priority Data

Feb. 8,2010 (KR) .ccecevieeerieenee. 10-2010-0011574
Publication Classification

(51) Int.CL
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(57) ABSTRACT

Anantenna device and a portable terminal having the antenna
device are disclosed. As an antenna device installed in a
portable terminal in which a solar cell module or a display
module is installed, the antenna device in accordance with an
embodiment of the present invention can include a case,
which has a housing part formed therein, a transparent pro-
tective window, which covers the housing part and allows a
ray of light to pass through, and an antenna pattern, which is
formed on the transparent protective window.
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A wireless network receiver includes a circuit board and a
connector structure. The connector structure is fixed on the
circuit board, and the connector structure includes a connec-
tor and an antenna. The antenna, crossing the circuit board,
and the connector are integrally formed with as a whole. The
antenna includes a feeding connecting member, a horizontal
radiator, a vertical radiator and a grounding connecting mem-
ber. The horizontal radiator generates a horizontally polarized
wave and is connected to the feeding connecting member. The
vertical radiator generates a vertically polarized wave and is
connected to the horizontal radiator. The grounding connect-
ing member connects the horizontal radiator to the connector.
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Publication Classification

(51) Int.CL
HOI1Q 1/00 (2006.01)

(52) US.Cl oo, 3431749

(57) ABSTRACT

A ground radiation antenna is disclosed. Herein, the ground
radiation antenna provides a ground radiator inducing reso-
nance by using the inductance of a ground. Since the ground
radiator efficiently uses the inductance of the ground, the
ground radiator may operate as a radiator of the ground radia-
tion antenna by using a simple structure of combining a
capacitive element with the ground. As described above, by
providing an antenna radiator having a remarkably simple
structure, the fabrication cost for the antenna may be
decreased, and the size of the antenna may also be largely
reduced.
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Publication Classification
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(52) US.CL o 343/767

(57) ABSTRACT

Anantenna arrangement comprises a ground plane (14) and a
planar antenna element (30) mounted spaced from and par-
allel to the ground plane. An open-ended slot (16) is provided
in the ground plane (14), the slot being coextensive with an
edge portion of the ground plane and having a first end (18)
opening into the edge portion of the ground plane and a
second closed end (20). An antenna feed (22)is coupled to the
slot at a location intermediate the first and second ends. The
planar antenna element is connected by an electrically con-
ductive wall (28) to the edge portion of the ground plane, the
wall (28) being co-extensive with the slot (16). The combi-
nation of the slot shape, slot location and the wall serves to
increase the bandwidth of the antenna arrangement.
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Publication Classification

(51) Int.CL
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11

e 343/770

(52) US.CL i
(57) ABSTRACT
An antenna device includes an antenna radiation portion, a
reflection portion and a connecting portion. The reflection
portion and the antenna radiation portion are installed in
parallel with each other at both ends of the connecting portion
respectively, such that the connecting portion is connected to
the antenna radiation portion and the reflection portion, and
the antenna radiation portion and the reflection portion are
formed by integrally bending a metal plate to reduce interfer-
ences caused by other external factors, so as to achieve the
expected directivity, lower the production cost, and shorten
the manufacturing time.
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Publication Classification

(51) Int.CL
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(52) US.CL oo

e, 3437787
(7) ABSTRACT

The present invention relates to an antenna using a complex
structure in which dielectric substances having a low dielec-
tric constant and magnetic substances having a high magnetic
permeability are arranged vertically and periodically in order
to improve the gain, efficiency, and bandwidth of the antenna
while maintaining a small size which is an advantage of a
conventional antenna using dielectric substances having a
high dielectric constant. The present invention provides the
antenna using a complex structure having a vertical and peri-
odic structure of dielectric substances and magnetic sub-
stances, comprising a substrate and a radiation patch formed
on the substrate. The substrate includes a plurality of layers.
Each of the layers has the dielectric substances and the mag-
netic substances of a bar shape alternately arranged therein
and has the dielectric substances and the magnetic substances
alternately laminated thereon even in a height direction.
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Publication Classification
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HO1Q 1/38 (2006.01)
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(57) ABSTRACT
A three-band antenna device with resonance generation
includes a dielectric layer having an upper surface and a lower
surface, a grounding element, a first radiating element, and a
second radiating element. The first radiating element is
arranged on the upper surface for providing a first frequency
band. The second radiating element is arranged on the lower
surface and stacked below the first radiating element via the
dielectric layer for providing a second frequency band, so as
to generate a parasitic capacitance therebetween. A third fre-
quency band is provided by the resonance of the parasitic
capacitance and the parasitic inductance in the second radi-
ating element.
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Osaka (JP) (57) ABSTRACT

Provided is an antenna device having excellent antenna char-
(21)  Appl. No.: 13/124,823 acteristics at desired frequencies by suppressing influences to
ahuman body and the like to minimum. In the device, a power
(22) PCT Filed: Aug. 27,2009 feeding section (102) is arranged on a ground plate (101). An
antenna element (103) has a section (112) to be fed with
(86) PCT No.: PCT/IP2009/004182 power supplied from the power feeding section (102), a
grounding section (111) grounded to the ground plate (101),
§ 371 (e)(1), and a main body section (113) formed by making the surfaces
(2), (4) Date: Apr. 18,2011 of a conductive plate face each other by folding the conduc-
tive plate midway. The section (112) to be fed with power and
(30) Foreign Application Priority Data the grounding section (111) form a reverse F-shape by being
connected to the main body section (113), and are arranged at

Oct. 20,2008 (IP) woovvvvereereeerenereines 2008-269988  an end portion of the ground plate (101).
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(61

FIELD-CONFINED PRINTED CIRCUIT
BOARD-PRINTED ANTENNA FOR RADIO
FREQUENCY FRONT END INTEGRATED

CIRCUITS

Inventors:
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Filed:
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H01Q 7/00
HoiQ 112

(2006.01)
(2006.01)

(52) US.CL ... 343/741
(57) ABSTRACT

A printed circuit board (PCB)-printed antenna is disclosed.
There is a printed circuit board substrate, and an electrically
conductive radiating element fixed thereto. The radiating ele-
ment is defined by a first main branch segment, a second main
branch segment in a spaced parallel relation thereto, and a
perpendicular bend segment connecting the first and second
main branch segments. A feed line s electrically connected to
the radiating element, and defines a feed port. Additionally, a
ground line is electrically connected to the radiating element,
and defines a ground port. A high frequency current loop is
successively formed with an origin from the feed line, to the
first main branch segment, to the bend segment, to the second
main branch segment, and with a terminus of the ground line.
The high frequency current loop confines the current and
electromagnetic fields on the radiating element.
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Publication Classification

(51) Int.CL

H01Q 124 (2006.01)
HOIQ 9726 (2006.01)
(52) US.CL e o 343/702; 343/303
(57) ABSTRACT

An antenna system includes a folded loop radiator including
a first loop portion conforming to a major surface of a planar
substrate and an opposing second loop portion spaced apart
from the planar substrate and including first and second ends
electrically coupled to respective first and second ends of the
first loop portion. The first and second loop portions may be
disposed on the same side of the substrate or on opposite sides
of the substrate.
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(54) ANTENNA DEVICE
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HOI1Q 1/48 (2006.01)
(52) US.Cl oo 343/845
(57) ABSTRACT

An antenna device includes a T-shaped element having a first
end part, a second end part, and a third end part, the first end
part being a feeding point, the T-shaped element being bifur-
cated at an intermediate point; and a stub having one end
connected between the intermediate point and the second end
point and another end connected to ground, the stub forming
am-shaped configuration with the T-shaped element; wherein
alength of a first line between the first end part and the second
end part is longer than a length of a second line between the

(30) Foreign Application Priority Data first end part and the third end part; and the length of the first
line and the length of the second line correspond to a first
Feb. 25,2010  (JP) oo 2010-039657 resonance frequency and a second resonance Irequency.
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H01Q 1/40 (2006.01)
H01Q 112 (2006.01)
B29C 45/14 (2006.01)
(52) US.CL ooooocccceeeeeeeeeeeeesseses e 343/873; 425/116
(57) ABSTRACT

There is provided an antenna pattern frame including;: a radia-
tor comprising an antenna pattern portion transmitting and
receiving a signal and a connection terminal portion allowing
the signal to be transmitted to and received from a circuit
board of an electronic device; and a radiator frame manufac-
tured by injection molding on the radiator, allowing the
antenna pattern portion to be embedded in a case of the
electronic device, and supporting the radiator. The radiator
frame includes a hydraulic recess introducing a resin material
to a mold for manufacturing a case of the electronic device in
which the radiator is embedded through injection molding, so
that the radiator frame contacts the mold by injection pres-
sure.
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Kawasaki-shi (JP) An antenna apparatus, including: a substrate; an antenna ele-
ment which is arranged on the substrate and transmits or
(21) Appl. No.: 13/020,175 receives a radio signal; a feed point which is connected to the
antenna element and feeds a current or a voltage to the
(22) Filed: Feb. 3, 2011 antenna element; and a wiring pattern, one end of which is
connected to a ground pattern formed on a portion of the
(30) Foreign Application Priority Data substrate, wherein two or more sets of the antenna element,
. the feed point, and the wiring pattern is included if the antenna
Feb. 24,2010 (JP) coeeoeeeeeeeeeeeereeeenen. 2010-38584 element, the feed point, and the wiring pattern form one set.
14-2b
g 18-2a 12 18-1a 14-1b
P y /\/ /\/ \/\
» —_3—@
i TN ZTT =17~ T Al — T 7TV - — 7
14-2a 14-1a
I~ -
- J__JLLj_‘A/;u | Al | WS :-\/16'1
;5]//////// LSS
18-2b — ™ 18-1b
y




US 20110210897A1

a2y Patent Application Publication (o) Pub. No.: US 2011/0210897 A1

a9 United States

Byun et al.

(43) Pub. Date: Sep. 1, 2011

(54) ANTENNA DEVICE FOR A PORTABLE

TERMINAL
(76) Inventors: Joon-Ho Byun, Gyeonggi-do (KR);
Soon-Ho Hwang, Seoul (KR);
Mun-Il Kim, Seoul (KR); Do-Won
Kim, Seoul (KR):; Hyun-Seok
Park, Seoul (KR)

(21) Appl. No.: 12/999,802

(22) PCT Filed: Jun. 12, 2009

(86) PCT No.: PCT/KR2009/003171
§ 371 (e)(1),
(2), (4) Date: May 20, 2011
(30) Foreign Application Priority Data

Jun. 19, 2008

(KR) o 10-2008-0057814

Publication Classification
(51) Int.Cl.

HOIQ 1/38 (2006.01)
HO1Q 9/06 (2006.01)

(52) US.Cl oo, 343/749; 343/700 MS

57) ABSTRACT

An antenna device for a portable terminal includes: a ground
pattern provided on one surface of a circuit board; a first
antenna pattern configured to resonate at a first frequency
band and provided on an opposite surface of the circuit board:
and a second antenna pattern configured to resonate at a
second frequency band different from the first frequency band
and arranged along a periphery of the ground pattern. The
second antenna pattern is a zeroth order mode resonator
including a plurality of capacitors and a plurality of inductors.
The antenna device easily secures the operation characteris-
tics of different operation frequency bands and contributes to
miniaturization of the portable terminal. Thus, a user can
conveniently carry and use the portable terminal.
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(57) ABSTRACT

A ground radiation antenna is disclosed. Herein, the ground
radiation antenna provides a radiator-forming circuit, which
is formed to have a simple structure using a capacitive ele-
ment, as well as a feeding circuit suitable for the provided
radiator-forming circuit. Thus, the structure of the antenna
becomes simpler and the size of the antenna becomes smaller.
Accordingly, the fabrication process of the antenna is simpli-
fied, thereby largely reducing the fabrication cost.
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(57) ABSTRACT

A mobile terminal device includes a circuit board accommo-
dated in a casing and an antenna disposed on the outside of the
casing electrically connected to each other via a opening
formed in the casing, a first conductive member fixed to an
inner surface of the casing while being connected to the
circuit board, a second conductive member detachably
attached to an outer surface of the casing while being con-
nected to the antenna, and a conductive fastening member
fitted into the opening from outside the casing and fastening
the first conductive member and the second conductive mem-
ber together.




