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Publication Classification
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HOIQ 1/48 (2006.01)
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57 ABSTRACT

An antenna assembly for a mobile wireless communication
device has a support with a first surface and a second surface
between which a third surface and a fourth surface extend. A
conductive ground plane is formed on the second surface. An
antenna includes an electrically conductive patch located on
the first surface, and first and second electrically conductive
legs and an electrically conductive stripe all abutting the
patch. In one version the first and second legs and the strip are
all on the third surface. In another version the first and second
legs are on the third surface and the strip is on the fourth
surface that is orthogonal to the third surface. A first signal
port is adapted to apply a first signal to the first leg and a
second signal port is adapted to apply a second signal to the
third leg.
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(76) Inventor: Shi-Lin Huang, Jhongli City (TW) 57 ABSTRACT

A multi-input multi-output antenna according to the present
invention comprises a dipole antenna and a multi-slot antenna
for inputting and outputting signals; wherein the multi-slot
antenna has at least one metal sheet having an L-shaped
section, which has a bend formed in the middle part thereof
and has a vertical section and a horizontal section provided on

Correspondence Address:

Jackson Intellectual Property Group PLLC
106 Starvale Lane

Shipman, VA 22971 (US)

1) Appl. No: 12/149,689 the both sides respectively, and a slot which connects the
- vertical section and the horizontal section is disposed on the
(22) Filed: May 6, 2008 metal sheet, and the vertical section and the horizontal section

have a notch having an opening formed therein respectively;
thereby to make up an antenna capable of effectively isolating
(51) Imt.CL an input frequency from an output frequency without inter-

HO1Q 1/00 (2006.01) fering with signals.
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HO1Q 1/50 (2006.01)
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(52) US.CL oo, 343/745; 343/861; 343/700 MS
57 ABSTRACT

In an antenna structure having an effect of serially connecting
capacitances, mainly a metallic planar antenna is provided
thereon at least with a first metallic plane board, and a second
metallic plane board being close to but not connected to the
first metallic plane board to form the effect of serially con-
necting capacitances. And more, the antenna structure further
has an extension arm extended from the antenna or the second
metallic plane board made from a microstrip, and can be
optionally grounded or not grounded, for the purpose of
adjusting the impedance value of the antenna structure.
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Publication Classification
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HOIQ 9/00 (2006.01)

HOIQ 1/38 (2006.01)
(52) US.CL oo, 343/750; 343/749; 343/700 MS
57 ABSTRACT

In an antenna structure having an effect of capacitance in
serial connecting, mainly a metallic planar antenna is pro-
vided thereon at least with a first metallic plane board, and a
second metallic plane board being close to but not connected
to the first metallic plane board to form the effect of capaci-
tance in serial connecting. And more, the antenna structure
further has an extension arm made from a microstrip extended
from the antenna or the second metallic plane board, and can
be optionally grounded or not grounded, for the purpose of
adjusting the impedance value of the antenna structure.
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Correspondence Address: 52} US. Cl 343/866
LERNER GREENBERG STEMER LLP (52) US.CL oo
P O BOX 2480
HOLLYWOOD, FL 33022-2480 (US) (57) ABSTRACT
. . An antenna apparatus has a first antenna branch and a second
(73)  Assignee: g;)/[l;ISTI:IINIf NT?/L z?gg)() MOTIVE antenna branch. Both the first and the second antenna branch
» annover are in the form of a conductor loop which is not closed, and
the first antenna branch is arranged at a distance from the
21) Appl. No.: 12/672,716 . L S .
(1) Appl-No second antenna branch in a direction which is substantially at
(22) PCT Filed: Jul. 30, 2008 right angles to the surface bounded by the respective conduc-
tor loop, such that the first loop direction, which is defined
(86) PCT No.: PCT/EP2008/059987 from the foot point to the free end of the first antenna branch,
is arranged in the opposite direction to the second loop direc-
§ 371 (©)(1), tion, which is defined from the foot point to the free end of the
(2), (4) Date: Mar. 12, 2010 second antenna branch.
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Publication Classification

(51) Int.CL

HOIQ 7/00 (2006.01)

HOIQ 21/00 (2006.01)
LGS LASTX o) K 343/867
(7 ABSTRACT

A proximity antenna includes a wiring pattern wound in a
predetermined direction in a horizontal plane from a signal
end to a ground end and a wiring pattern wound in a direction
opposite to the predetermined direction in a horizontal plane
from a signal end to a ground end, in which the wiring pattern
and the wiring pattern are apposed in a vertical direction. The
characteristics of a spiral coil having several turns can be thus
obtained by a one-turn wiring width, and an installation space
for other components, larger than a conventional installation
space, can be therefore secured.
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Publication Classification

(51) Int.CL

HO4R 25/00 (2006.01)
(52) US.CL oo 381/315; 381/322
7 ABSTRACT

A mobile wireless communications device is for a user wear-
ing an electronic hearing aid adjacent an ear of the user and
may include an upper housing and a lower housing being
slidably connected together for sliding between a retracted
position and an extended use position. An audio output trans-
ducer may be carried by the upper housing and accessible to
the hearing aid of the user adjacent a top end of the upper
housing, and an audio input transducer may be carried by the
lower housing and accessible to a mouth of the user adjacent
abottom end of the lower housing. An antenna may be carried
by the lower housing adjacent the bottom end thereof so that
the hearing aid is further separated from the antenna when the
upper and lower housings are in the extended use position to
reduce undesired coupling from the antenna to the hearing
aid.
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(21) Appl. No.: 12/368,310

(22) Filed: Feb. 10, 2009

Publication Classification

(51) Int.CL

HOIQ 1/38 (2006.01)
(52) US.Cl oo 343/700 MS
(57) ABSTRACT

A chip antenna includes a main body having a first surface and
a second surface; a microstrip structure disposed on the first
surface and the second surface of the main body; and at least
one metal piece which is disposed in the main body and
located between the first surface and the second surface, the
metal piece is electrically connected with the microstrip
structure. Since the area of the metal piece is almost equal to
that of the first surface or the second surface of the main body,
therefore the metal piece can increase the radiation area of the
chip antenna greatly so that the chip antenna have greater
bandwidth and better electrical characteristics.
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(73) Assignee: Harris Corporation, Melbourne,

FL (US)
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Publication Classification

(51) Int.CL
HOIQ 1/38 (2006.01)
HOIP 11/00 (2006.01)
HOIQ 7/00 (2006.01)
(52) US.CL ....oooo............ 3437700 MS; 29/601; 343/866;
343/749
57 ABSTRACT

The planar or printed chip antenna is configured to enhance
the gain relative to its area. The antenna includes a dielectric
substrate having first and second opposing sides and a plural-
ity of electrically conductive traces thereon configured to
define a half-loop antenna element extending along an arcu-
ate path on a first side of the dielectric substrate and having
spaced apart first and second ends. First and second base
strips are electrically connected together and aligned on the
respective first and second opposing sides of the dielectric
substrate adjacent the spaced apart first and second ends of the
half-loop antenna element. A feed strip is on the second side
of the dielectric substrate and aligned with the first end of the
half-loop antenna element and electrically connected thereto.
At least one capacitive element is associated with the half-
loop antenna element.
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Feb. 6, 2006, now Pat. No. 7,733,271.

(30) Foreign Application Priority Data

Feb. 4,2005 (KR) oo 10-2005-0010759

Publication Classification

(51) Int.CL
HOIQ 9/04 (2006.01)
(52) US.CL oo 3437700 MS

57 ABSTRACT

An improved and more compact structure of a built-in
antenna for handheld terminals, improving radiation pattern
and efficiency. Provided is a planar inverted-F antenna having
a radiation part having an inductive radiation portion and a
parasitic radiation portion which are spaced in a certain dis-
tance apart from a ground surface, a power-supply part hori-
zontally spaced apart from the ground surface and for directly
supplying currents to the connected inductive radiation por-
tion, and connection parts for connecting the radiation por-
tions to the ground. The planar inverted-F antenna has an
inductive antenna portion and a parasitic antenna portion,
thereby reducing its volume compared to the conventional
inverted-F antenna. Complicated manufacturing and process-
ing procedures are simplified by connecting the power-sup-
plying part and a PCB.
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(21) Appl. No.: 12/764,788
(22) Filed: Apr. 21,2010
Related U.S. Application Data

(57) ABSTRACT

An antenna system includes a dielectrically-loaded loop ele-

ment electromagnetically coupled to a planar element. The

(62) Division of application No. 11/486,223, filed on Jul. antenna system exhibits uniform, broadband radiation and
12, 2006. reception patterns.
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Publication Classification

(51) Int.ClL
HOIQ 21724 (2006.01)
(52) US.CL oo 343/756; 343/700 MS

(57) ABSTRACT

An antenna structure consists of a substrate, a radiation ele-
ment, a signal feeding element, and a grounding element. The
radiation element includes a first radiator and a second radia-
tor coupled to the first radiator, wherein the first radiator is
identical to the second radiator. The signal feeding element is
coupled to a joint of the first radiator and the second radiator,
wherein the first radiator and the second radiator are sym-
metrically disposed in the left and right sides of the signal
feeding element to permute an array. The grounding element
includes a first grounding sub-element and a second ground-
ing sub-element, wherein the first grounding sub-element is
coupled between the first radiator and the substrate and the
second grounding sub-element is coupled between the second
radiator and the substrate. The first grounding sub-element is
identical to the second grounding sub-element.
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Publication Classification

(51) Int.CL

HOIQ 13/10 (2006.01)
(52) US.CL oo 343/770; 343/767
(57) ABSTRACT

A new antenna includes a rectangular slot element provided
on a conducting plate and covered by a special substrate
portion. The substrate portion includes stacked layers of
capacitively-loaded conducting ring elements, arranged in
the form of an (e.g., periodic) array in each layer. The slot
antenna element is excited by a parallel-plate waveguide,
which is fabricated below the conducting plate on which the
slot antenna is made. The antenna design, when used in the
form of a single antenna element, would produce ideally
uniform power radiation over all directions in the upper hemi-
spherical space. A large periodic array of such ideally isotro-
pic antenna elements permits electronic beam scanning and
has a performance of power coupling from signal sources at
the antenna inputs which is independent of the azimuth (®)
scanning direction, dependent only on one spatial variable
(elevation angle, 0) of scanning. Such performance from an
antenna array normally can not be achieved using conven-
tional designs. Such an antenna array may be used in com-
munications and radars.
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THEREFOR Oct. 16,2005 (IL) 171450
Mar. 26,2006 (IL) 174549
(75) Inventor: Benjamin M. Engel, Haifa (IL) Publication Classification
(51) Int.ClL
Correspondence Address: Ho1Q 19/10 (2006.01)
NIXON & VANDERHYE, PC (52) US.CL oot 343/834
901 NORTH GLEBE ROAD, 11TH FLOOR (57) ABSTRACT
ARLINGTON, VA 22203 (US)
An RF antenna structure (e.g., a planar array) includes at least
. one radiation cell (and typically many, e.g., 16 or 32 or 64,
(73)  Assignee: STARLING ADVANCED etc.) having a conductive enclosure and an upper probe and a
COMMUNICATIONS LTD., lower probe located at different heights within the enclosure.
Yoqneam (IL) The enclosure between the upper probe and a bottom of the
cell has at least two different cross-sectional areas. The upper
(21)  Appl. No.: 12/654,953 and lower probes are preferably oriented at substantially 90°
relative to each other. An upper portion of the enclosure
. beneath the upper probe may have a larger dimension than a
(22) Filed: Jan. 11, 2010 lower portion such that the upper portion allows propagation
of waves generated by the upper probe in a predetermined
Related U.S. Application Data frequency band while the lower portion (e.g., above the lower
probe) does not substantially allow propagation of waves
(62) Division of application No. 11/440,054, filed on May ~ generated by the upper probe, in the predetermined frequency
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Publication Classification

(51) Int.CL

HOIQ 1/52 (2006.01)
(52) US.CL oo 343/841; 29/600
(57) ABSTRACT

An apparatus for screening the magnetic field of a transpon-
der is described, which apparatus comprises, in a first area
section, at least one flat antenna structure which comprises
conductor tracks for conducting current in a direction of
current flow and has an application-specific extent, wherein
the apparatus comprises a second area section or carrier to
which strips of a highly permeable screening material are
applied such that they are oriented with respect to one another
in a predetermined manner, wherein the second area section is
arranged parallel to the first area section. In order to effec-
tively screen the magnetic field which is beamed in from the
outside, for instance by a reader, and in order to effectively
screen the magnetic field which is generated by the antenna
structure of the transponder itself following excitation, and in
order to reduce eddy current losses in a metal area arranged
underneath, the highly permeable screening material has
either anisotropic permeability, wherein increased perme-
ability is provided in the direction of current flow, in particu-
lar in the direction of the conductor tracks of important sec-
tions of the antenna structure, or else provides for the strips to
be oriented parallel to one another in important sections,
wherein the longitudinal edges of the strips are provided in
the direction of current flow, in particular in the direction of
the conductor tracks of important sections of the antenna
structure.
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Assignee:
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(30) Foreign Application Priority Data
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Publication Classification

(51) Int.CL

HOIQ 1/36 (2006.01)

HOIQ 1/48 (2006.01)
(52) US.CL ................... 343/843; 343/346; 343/700 MS
(57) ABSTRACT

To receiving satellite broadcasting waves, it is provided an
antenna comprising: a first element connected to a first feed
point of a hot side; a ground element connected to a second
feed point of a ground side; a second element; and a third
element. The second element is arranged substantially in
parallel with the first element so as to be coupled to the first
element. The third element is arranged to define a predeter-
mined angle with the first element, with a vertex of the pre-
determined angle set to a vicinity of the first feed point and the
second feed point. The first element has a linear shape so as to
have aninductive property at a resonance frequency. The third
element has a linear shape so as to have a capacitive property
at the resonance frequency. The third element is connected to
a ground-side end portion of the second element.
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(21) Appl. No.: 12/533,122
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Publication Classification

(51) Int.CL

HOIQ 9/04 (2006.01)
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57 ABSTRACT

An antenna including: a conducting wire part which includes
a first part extending in a first direction, a second part extend-
ing from an end of the first part in a direction crossing the first
direction, and a third part extending from an end of the second
part to face the first part, wherein lengths of the first and third
parts are different from each other.
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US 20100207822A1

a2 Patent Application Publication (o) Pub. No.: US 2010/0207822 A1

a9 United States

SOTOUDEH

43) Pub. Date: Aug. 19, 2010

(54) ANTENNA ARRANGEMENT FOR HIGH
SPEED DATA TRANSFER AND WIRELESS
ENERGY TRANSFER

(75)

Inventor: Omid SOTOUDEH, Upplands

Vasby (SE)

Correspondence Address:

WARREN A. SKLAR (SOER)

RENNER, OTTO, BOISSELLE & SKLAR, LLP
1621 EUCLID AVENUE, 19TH FLOOR
CLEVELAND, OH 44115 (US)

(73) Assignee: SONY ERICSSON MOBILE
COMMUNICATIONS AB, Lund
(SE)

21) Appl. No.: 12/371,781

602 604
] [

(22) Filed: Feb. 16, 2009
Publication Classification
(51) Int.Cl
HO01Q 9/04 (2006.01)
HO0IQ 1724 (2006.01)
(52) US.CL .oovvviviniviiiinenn, 343/702; 343/700 MS
(57) ABSTRACT

The present invention relates to an antenna arrangement, an
electronic communication device and an electronic commu-
nication set. By using a parallel plate type antenna for cou-
pling between two electronic communication devices, high
speed data transfer between the electronic communication
devices as well as wireless energy charging of at least one of
the two electronic communication devices, can be provided.

- 606 608

Fi

~ 612

7

e

ke
Acrobat S {F



US 20100207824A1

a2 Patent Application Publication (o) Pub. No.: US 2010/0207824 A1

a9 United States

Ide

43) Pub. Date: Aug. 19, 2010

(54) FOLDABLE PORTABLE RADIO DEVICE

(76) Inventor: Yoshiyuki Ide, Tokyo (JP)
Correspondence Address:

Mr. Jackson Chen

6535 N. STATE HWY 161

IRVING, TX 75039 (US)

ey
(22)

Appl. No.: 12/670,463

PCT Filed: Jul. 22,2008
(86) PCT No.:

§371 (1),
(2), (4) Date:

PCT/JP2008/063103

Jan. 25, 2010
(30) Foreign Application Priority Data

Aug.9,2007 (JP)

2007-208270

Publication Classification

(51) Int.CL
HO1Q 1724 (2006.01)

(52) US.CL oo 343/702

(57) ABSTRACT

A foldable portable radio device comprises a first housing, a
second housing, a hinge section for coupling the first and
second housings such that the radio device is foldable, a radio
communication antenna built in a region of the first or second
housing near the hinge section, and a digital television recep-
tion whip antenna which can be retracted into and drawn out
from the region near the hinge section where the radio com-
munication antenna is built in. The foldable portable radio
device also comprises a function for powering the digital
television reception whip antenna through an electric connec-
tion pattern, wherein the electric connection pattern is formed
in a direction away from the region near the hinge section
where the radio communication antenna is built in.
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US 20100207825A1

a2 Patent Application Publication (o) Pub. No.: US 2010/0207825 A1

a9 United States

Yan et al.

43) Pub. Date: Aug. 19, 2010

(54) MOBILE TERMINAL AND ANTENNA
APPARATUS THEREFOR

(75) Inventors: Gang Yan, Beijing (CN); Heng

Luo, Beijing (CN)

Correspondence Address:

SCHWEGMAN, LUNDBERG & WOESSNER,
P.A.

P.O. BOX 2938

MINNEAPOLIS, MN 55402 (US)

(73) Assignee: Lenovo (Beijing) Limited, Beijing

(CN)

(21)  Appl. No.: 12/703,852

(22) Filed: Feb. 11, 2010
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30) Foreign Application Priority Data

Feb. 13,2009 (CN) .cccoevvvveeriene 200910077483 .4
Publication Classification

Int. CL.
HOIQ 9/04 (2006.01)
H01Q 1724 (2006.01)

US.CL ., 343/702; 343/700 MS
ABSTRACT

(1D

¢2)
&7

A mobile terminal and an antenna apparatus therefor are
provided. The antenna apparatus comprises an antenna body
arranged at a first position in a space between the display case
and the display screen; and a reference ground connected to
the antenna body and arranged at a second position in the
space, the reference ground having an electromagnetic band
gap structure. With such a structure, it is possible to effec-
tively improve the radiation efficiency of the antenna without
increasing the size of the antenna apparatus. Thus, the
antenna apparatus can satisfy the design requirement on port-
ability of the mobile terminal.

Antenna Body

5

N

o |

.'ll.\-
Adobe

Acrobat S {F



US 20100207831A1
a9 United States

a2 Patent Application Publication (o) Pub. No.: US 2010/0207831 A1

Wu (43) Pub. Date: Aug. 19, 2010
(54) LOOP DIPOLE ANTENNA MODULE Publication Classification
(51) Int.Cl
o H0IQ 11712 (2006.01)
(76) Inventor: Huei-chi Wu, Jhongli City (TW) H010Q 7/00 (2006.01)
(52) US.Cl oo 343/742
Correspondence Address: 7 ABSTRACT
Jackson Intellectual Property Group PLLC The present invention discloses an antenna module including

106 Starvale Lane two double-ring antennas installed at an angle of 90° with

respect to a surface of the panel which is comprised of a
Shipman, VA 22971 (US) printed circuit board, two feedback nodes disposed on the
panel and at positions corresponding to the two double-ring
antennas respectively, and a metal reflecting plate installed on
a backside of the panel. The whole antenna module can
receive vertical and horizontal signals on the surface of the

(1) Appl. No.: 12/372,835 metal reflecting plate by using the double-ring antennas with
the two feedback nodes respectively to achieve the expected
bandwidth and the required bidipolarization effects and

(22) Filed: Feb. 18, 2009 accomplish a better gain.
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US 20100207832A1
a9 United States

a2 Patent Application Publication (o) Pub. No.: US 2010/0207832 A1

YING et al. (43) Pub. Date: Aug. 19, 2010
(54) ANTENNA ARRANGEMENT, PRINTED (22) Filed: Apr. 22,2009
CIRCUIT BOARD, PORTABLE ELECTRONIC L
DEVICE & CONVERSION KIT Related U.S. Application Data
(60) Provisional application No. 61/153,153, filed on Feb.
(75) Inventors: Zhinong YING, Lund (SE); 17, 2009.
CheckChin Yong, Malmo (SE) Publication Classification
(51) Imt.ClL
Correspondence Address:
HARRITY & HARRITY, LLP HOIQ /36 (2006.01)
11350 RAANDOM HILLS ROAD’ SUITE 600 (52) U.S. Cl. .................................. 343/749; 343/700 MS
FAIRFAX, VA 22030 (US) (57) ABSTRACT
. . An antenna arrangement including a first antenna branch and
(73)  Assignee: E%I\QZD/}EI?NIES S’?IT)?I/ISO B]I;LE d a second antenna branch having a common feed point is
A AB, Lun: provided. The first antenna branch includes a first conducting
(SE) portion, a second conducting portion, and a first gap between
the first and second conducting portions, and a plurality of
(21) Appl. No.: 12/428,160 inductor elements is connected in parallel across the first gap.
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US 20100207835A1

a2 Patent Application Publication (o) Pub. No.: US 2010/0207835 Al

a9 United States

Taura

43) Pub. Date: Aug. 19, 2010

(54) SLOT ANTENNA

Publication Classification

76) Inventor: Toru Taura, Tokyo (JP (1) Int. CI.
(76) Inventor oru Taura, Tokyo (JP) H010 13/10 (2006.01)
Correspondenco Addrose: (52) US.Cl oo 343/770; 343/767
6535 N. STATE HWY 161
IRVING, TX 75039 (US) (67 ABSTRACT
To make an antenna wideband under thin state. The slot
(1) Appl. No.: 12/600,222 antenna includes an antenna element having an aperture type
o slot, a reflector disposed by opposing to the antenna element,
(22) PCTFiled: Apr. 17, 2008 a feeding device which is electrically and physically con-
(86) PCT No.: PCT/JP2008/057495 nected to the antenna element and the reflector, a short-cir-
h cuiting device which electrically short-circuits the antenna
§371 (o)1) element and the reflector, and a reducing device which
(), (4) Date:: Nov. 13. 2009 reduces the reactance component of the antenna. Since the
’ ’ reducing device for reducing the reactance component of the
(30) Foreign Application Priority Data antenna is provided, the reactance component of the antenna
can be reduced even if the antenna is formed thin and the
May 16,2007  (JP) oot 2007-130850 antenna can be made wideband regardless of its thinness.
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US 20100212142A1

a2 Patent Application Publication (o) Pub. No.: US 2010/0212142 A1

a9 United States

Yanagi et al.

43) Pub. Date: Aug. 26, 2010

(54) ANTENNA APPARATUS

(75) Inventors: Masahiro Yanagi, Shinagawa (JP);
Shigemi Kurashima, Shinagawa
(JP); Hideki Iwata, Shinagawa
(JP); Takashi Yuba, Shinagawa
(JP); Masahiro Kaneko, Shinagawa
(JP); Yuriko Segawa, Shinagawa
(JP); Takashi Arita, Shinagawa
(JP); Toshihiro Kusagaya,
Shinagawa (JP); Kazuhiko Ikeda,
liyama (JP); Hiroshi Matsumiya,
liyama (JP); Kazuo Nomura,
liayama (JP)

Correspondence Address:

STAAS & HALSEY LLP

SUITE 700, 1201 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005 (US)

(73) Assignee: FUJITSU COMPONENT
LIMITED, Tokyo (IP)

(21) Appl. No.: 12/662,691
(22) Filed: Apr. 28, 2010
200

Related U.S. Application Data

(62) Division of application No. 11/581,376, filed on Oct.
17, 2006, now Pat. No. 7,737,908.

(30) Foreign Application Priority Data

2006-094429
2006-242016

Mar. 30, 2006 (JP)
Sep. 6, 2006  (IP)

Publication Classification

(51) Int.CL
HOIP 11/00 (2006.01)

TGN LI o) N 29/600

57) ABSTRACT

A disclosed antenna apparatus includes: a punched out
antenna element made of a sheet metal; a punched out ground
element made of a sheet metal, the ground element facing the
antenna element; and a surface mount type coaxial connector
mounted across the antenna element and the ground element.
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US 20100214173A1

a2 Patent Application Publication o) Pub. No.: US 2010/0214173 Al

a9y United States

Harihara

(43) Pub. Date: Aug. 26, 2010

(54) CHIP ANTENNA

(75) Inventor: Yasumasa Harihara, Tokyo (JP)
Correspondence Address:

YOUNG LAW FIRM, P.C.

ALAN W. YOUNG

4370 ALPINE ROAD, SUITE 106

PORTOLA VALLEY, CA 94028 (US)

(73) Assignee: TDK CORPORATION, Tokyo
(IP)
(21) Appl. No.: 12/280,233
(22) PCT Filed: Feb. 27, 2007
(86) PCT No.: PCT/JP2007/053569
§ 371 (1),
(2), (4) Date: Aug. 21,2008
30) Foreign Application Priority Data
Feb. 28,2006  (JP) .ccovvvvviiiiiciiciis 2006-052917

Publication Classification

(51) Int.CL

HOIQ 1/38 (2006.01)
(52) US.CL oo 343/700 MS
(57) ABSTRACT

The present invention provides a chip antenna of which chip
size can be smaller and a mounting area can be also reduced
by increasing an effective specific inductive capacity. A chip
antenna 10 according to the present invention includes a
rectangular base substance 11 made of dielectric, a feeding
electrode 12 formed on one main surface 11a of the base
substance 11, a strip-line-shaped emission electrode 13 hav-
ing an approximate length A/4 formed on the main surface
11a of the base substance 11 to face the feeding electrode 12
viaa gap g, fixing electrodes 14a and 145 formed on the other
main surface 115 of the base substance 11, and through-holes
15a and 155 piercing through the inside of the base substance
11. The feeding electrode 12 and the emission electrode 13
are not connected to the fixing electrodes 14a and 145 via a
side surface of the base substance 11. Electrodes on upper and
lower surfaces are electrically connected to each other via
through-holes piercing through the base substance from the
one main surface 11a to the other main surface 1156 of the base

substance 11.
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US 20100214174A1

a2 Patent Application Publication o) Pub. No.: US 2010/0214174 Al

a9y United States

Guan et al.

(43) Pub. Date: Aug. 26, 2010

(54) ANTENNA AND WIRELESS
COMMUNICATION APPARATUS
(75)

Inventors: Ning Guan, Chiba (JP); Koichi Ito,

Chiba (JP)

Correspondence Address:
WESTERMAN, HATTORI,
ADRIAN, LLP

1250 CONNECTICUT AVENUE, NW, SUITE 700
WASHINGTON, DC 20036 (US)

DANIELS &

(73) FUJTKURA LTD., Tokyo (IP);
CHIBA UNIVERSITY, Chiba-shi

(IP)

Assignees:

(21) Appl. No.: 12/551,800

(22) Filed:

Sep. 1, 2009

(30) Foreign Application Priority Data

Feb. 24,2009 (IP) 2009-041279
Publication Classification

(51) Int.CL
HOIQ 1/38 (2006.01)

(52) US.CL oo 3437700 MS
57 ABSTRACT

The present invention provides an antenna that is small in size
and has band frequencies corresponding to multibands, and a
wireless communication apparatus including the antenna.
The antenna according to the present invention has two radia-
tion elements 12a and 125 connected to a ground plate 11 via
a shorting pin. The two radiation elements 12a and 125 each
have a lower arm and an upper arm that are formed through
bending. The lower arm is connected to the shorting pin and
is located closer to the ground plate 11 than the upper arm is.
At least one of the lower arm and the upper arm has a mean-
dered structure.
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US 20100214175A1

a2 Patent Application Publication o) Pub. No.: US 2010/0214175 Al

a9y United States

Hui et al. (43) Pub. Date: Aug. 26, 2010
(54) ANTENNA ARRANGEMENT, A METHOD (86) PCT No.: PCT/EP08/62582
FOR MANUFACTURING AN ANTENNA
ARRANGEMENT AND A PRINTED WIRING § 371 (c)(1),
BOARD FOR USE IN AN ANTENNA (2), (4) Date: May 4, 2010

ARRANGEMENT

(76) Inventors: Ping Hui, Richmond (CA); Jari

Kristian Van Wonterghem, Ottawa
(CA); Chris Hynes, Burnaby (CA)

Correspondence Address:
HARRINGTON & SMITH

4 RESEARCH DRIVE, Suite 202
SHELTON, CT 06484-6212 (US)

(21) Appl. No.: 12/678,332

(22) PCT Filed: Sep. 19, 2008

2
_I/ .

4

(30) Foreign Application Priority Data
Sep. 20,2007  (IB) coveveeviecine PCT/IB2007/003652
Publication Classification
(51) Int.ClL
HO01Q 5/00 (2006.01)
HO010 9/04 (2006.01)
HOIP 11/00 (2006.01)
(52) US.CL .o 343/700 MS; 29/600
57 ABSTRACT

An antenna arrangement including: a conductive ground ele-
ment having a first end and a second end; an antenna element
at a first end; a first conductive part extending from the con-
ductive ground element and a second conductive part extend-
ing from conductive ground element and separated from the
first conductive part by a gap.
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US 20100214179A1

a2 Patent Application Publication o) Pub. No.: US 2010/0214179 Al

a9y United States

WONG et al. (43) Pub. Date: Aug. 26, 2010
(54) MULTIBAND ANTENNA AND Publication Classification
COMMUNICATION DEVICE HAVING THE (51) Int.CL
SAME HOIQ 1/38 (2006.01)
HO0IQ 1724 (2006.01)
52) US.CL ..o 343/702; 343/700 MS
(76) Inventors: KIN-LU WONG, Tapei Hsien ( 5 7) ABSTRACT
(TW); TING-WEI KANG, Tapei 67
Hsien (TW) A multiband antenna for a communication device is dis-
closed. The multiband antenna comprises a dielectric sub-
strate, a ground portion, and a radiating metal portion. The
Correspondence Address: dielectric substrate comprises two surfaces. The ground por-

KAMRATH & ASSOCIATES P.A.

4825 OLSON MEMORIAL HIGHWAY, SUITE
245

GOLDEN VALLEY, MN 55422 (US)

(21) Appl. No.: 12/468,933
(22) Filed: May 20, 2009
(30) Foreign Application Priority Data
Feb. 23,2009  (TW) oo 098105708
1

tion comprises a first ground plane, a second ground plane,
and a connecting metal strip. The first ground plane is on one
of the surfaces of the dielectric substrate and has a first con-
necting point and a shorting point. The second ground plane
is near the first ground plane and has a second connecting
point. At least one part of the connecting metal strip is on one
surface of the dielectric substrate. The connecting metal strip
has one end connected to the first connecting point and the
other end connected to the second connecting point. The
radiating metal portion is connected to the dielectric sub-
strate, without overlapping the first ground plane. The radi-
ating metal portion comprises a radiating section having one
end connected to the shorting point and the other end as an
open end; and a feeding section having one end connected to
a signal source and the other end as an open end, wherein the
open end of the feeding section has a spacing of less than 3
mm to the radiating portion.
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US 20100214180A1

a9y United States

a2 Patent Application Publication o) Pub. No.: US 2010/0214180 Al

Krogerus (43) Pub. Date: Aug. 26, 2010
(54) ANTENNA DEVICE (86) PCT No.: PCT/IB06/04186
371 (¢)(1),
(75) Inventor: Joonas Krogerus, Espoo (FI) ?2), (4§ ])D(at)e: Feb. 26, 2010
Publication Classification
Correspondence Address:
Nokia, Inc. (51) Int.CL
6021 Connection Drive, MS 2-5-520 Ho1g 9/00 (2006.01)
Trving, TX 75039 (US) Ho10 1724 (2006.01)
? (52) US.Cl oo, 343/702;343/749
(73) Assignee: NOKIA CORPORATION, Espoo /) ABSTRACT
(FD An antenna device for a portable electronic device and an
electronic device provided with such an antenna are dis-
. closed. The antenna device is configured to provide in a
(21) Appl-No-: 12/520,719 combination a tuning element for tuning at least one electrical
dimension of the portable electronic device and an antenna
(22) PCT Filed: Dec. 21,2006 radiator element of the portable electronic device.

inductor
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US 20100214181A1

a2 Patent Application Publication o) Pub. No.: US 2010/0214181 Al

a9y United States

Ryou et al.

(43) Pub. Date: Aug. 26, 2010

(54) MULTI-BAND ANTENNA AND WIRELESS
COMMUNICATION DEVICE INCLUDING
THE SAME

(76) Inventors: Byung Hoon Ryou, Seoul (KR);

Won Mo Sung, Gyeonggi-do (KR);

Jeong Pyo Kim, Seoul (KR)

Correspondence Address:

BLAKELY SOKOLOFF TAYLOR & ZAFMAN
LLP

1279 OAKMEAD PARKWAY

SUNNYVALE, CA 94085-4040 (US)

@n 12/598,596

(22)

Appl. No.:

PCT Filed: Apr. 29,2008

(86) PCT No.: PCT/KR08/02409
§371 (1),
(2), (4) Date: Mar. 1, 2010

(30) Foreign Application Priority Data
May 3,2007  (KR) .cooeieciicne 10-2007-0043158

150

Publication Classification

(51) Int.CL

HOIQ 5/00 (2006.01)

HOIQ 9/04 (2006.01)

HOIQ 1724 (2006.01)
(52) US.CL oo 343/702; 343/700 MS
57) ABSTRACT

There is herein disclosed a multi-band antenna which can
adjust respective frequency bands independently. The multi-
band antenna comprises a first radiation element having a
PIFA structure and a second radiation element having a
monopole structure. Also, a second ground terminal is dis-
posed at one end of the first radiation element so as to be
connected to a ground plane through a capacitor. The adjust-
ment of the capacitance enables an independent adjustment of
afirst frequency band. The second radiation element includes
a stub so as to allow the second frequency band to be inde-
pendently adjusted, and a first sub-element and a second
sub-element which defines a slit therebetween so as to allow
the third frequency band to be independently adjusted.
According to the present invention, it is possible to provide a
multi-band antenna which can easily adjust respective fre-
quency bands using multi-bands.
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US 20100214182A1

a9 United States
a2 Patent Application Publication o) Pub. No.: US 2010/0214182 Al

Cornwell (43) Pub. Date: Aug. 26, 2010
(54) ANTENNA SYSTEM Publication Classification
(76) Inventor: James Cornwell, Ruther Glen, VA GD gllt)]gll /38 (2006.01)
(Us) GOIR 29/08 (2006.01)
HOIQ 1/48 (2006.01)
Correspondence Address: (52) US.ClL oo 343/703; 343/848; 343/700 MS
STROOCK & STROOCK & LAVAN LLP .
180 MAIDEN LANE 67 ABSTRACT
NEW YORK, NY 10038 (US) An antenna system includes plural antennas. Each antenna is
different than every other antenna. Each antenna is character-
(21) Appl. No.: 12/775,203 ized by a principal plane. A principal plane of a first antenna
is oblique to a principal plane of a second antenna. The first
(22) Filed: May 6, 2010 antenna includes a first insulating substrate extending in the
principal plane of the first antenna. The first antenna further
Related U.S. Application Data includes a first radiating element and a connected first con-
ductor and includes a second radiating element and a con-
(63) Continuation of application No. 11/882,211, filed on  nected second conductor. The first antenna further includes a
Jul. 31, 2007, now Pat. No. 7,733,280, which is a  coupling conductor coupling the second radiating element
continuation of application No. PCT/US2006/004779,  and the first conductor. The first antenna further includes a
filed on Feb. 13, 2006. first coupler having a first signal conductor and a second
signal conductor. The first signal conductor is coupled to the
(60) Provisional application No. 60/651,627, filed on Feb. second conductor, and the second signal conductor is coupled
11, 2005. to the first radiating element.
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US 20100214186A1

a2 Patent Application Publication o) Pub. No.: US 2010/0214186 A1l

a9y United States

Choudhury

(43) Pub. Date: Aug. 26, 2010

CMOS IC AND HIGH-GAIN ANTENNA
INTEGRATION FOR POINT-TO-POINT
WIRELESS COMMUNICATION

(54)

(76) Inventor: Debabani Choudhury, Thousand

Oaks, CA (US)

Correspondence Address:
LeMOINE PATENT SERVICES, PLLC
C/O CPA GLOBAL, P. 0. BOX 52050
MINNEAPOLIS, MN 55402 (US)

@1

Appl. No.: 12/775,137

(22) Filed: May 6, 2010

Related U.S. Application Data

Division of application No. 11/807,987, filed on May
31, 2007, now Pat. No. 7,737,894.

(62)

Publication Classification

(51) Int.CL

HOIQ 13/02 (2006.01)
(52) US.CL oo 343/786
(57) ABSTRACT

A point-to-point radio communications device, with an inte-
grated antenna-IC module, includes highly-directional
antenna elements and silicon CMOS-based ICs in plastic
packaging material. The high-gain horn-type antenna
includes two sections made of molded plastic and covered in
ametallic coating. When combined, the two sections form an
aperture and an opening on a face. The face of the antenna
element can be mounted directly to an integrated circuit with
an antenna coupling element, such that the aperture forms a
horn-IC module. The module can be completely enclosed in
a plastic-packaging environment using low-cost approach.
The antenna-IC module can be manufactured as an integral
part of a case for a point-to-point wireless electronic device
such as a mobile video phone or a set-top box with tens of
gigabits of video downloading capability.
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US 20100214188A1

a2 Patent Application Publication o) Pub. No.: US 2010/0214188 Al

a9y United States

Furutani et al.

(43) Pub. Date: Aug. 26, 2010

(54) ANTENNA AND ELECTRONIC DEVICE
EQUIPPED WITH THE SAME

(75) Inventors: Nagahisa Furutani, Kawasaki (JP);
Manabu Kai, Kawasaki (JP);
Satoru Nogami, Inagi (JP)
Correspondence Address:
WESTERMAN, HATTORI, DANIELS &
ADRIAN, LLP
1250 CONNECTICUT AVENUE, NW, SUITE 700
WASHINGTON, DC 20036 (US)
(73) Assignees: FUJITSU LIMITED,
Kawasaki-shi (JP); FUJITSU
FRONTECH LIMITED, Tokyo
(IP)
(21) Appl. No.: 12/696,527
(22) Filed: Jan. 29, 2010

(30) Foreign Application Priority Data

Feb. 24,2009 (JP) 2009-041470

Publication Classification

(51) Int.CL

HOIQ %16 (2006.01)

(52) US.CL oo 343/793

(57) ABSTRACT

An antenna includes a dielectric substrate, a ground electrode
provided on a first surface of the dielectric substrate, a first
antenna element and a second antenna elements provided to a
second surface of the dielectric substrate, the first and second
antenna elements having an identical resonance frequency
and an identical Q value, a transmission line connecting the
first and second antenna elements, and a feed part provided in
the transmission line.
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US20100214190A1
a9y United States

a2 Patent Application Publication o) Pub. No.: US 2010/0214190 A1

Shin et al. (43) Pub. Date: Aug. 26, 2010
(54) ANTENNA HAVING A CHOKE MEMBER (30) Foreign Application Priority Data
(75) Tnventors: Phil-Soo Shin, Incheon (KR); Oct. 5,2007  (KR) .ooeevvviveiiiene 10-2007-0100542

Byung-1l Oh, Gyeonggi-Do (KR) Publication Classification

Correspondence Address: (51) Int.Cl
EDWARDS ANGELL PALMER & DODGE LLP H01Q 19/10 (2006.01)
P.0. BOX 55874 (52) US.CL oo 343/834
BOSTON, MA 02205 (US)
(57) ABSTRACT
(73)  Assignee: ACE ANTENNA An antenna for enhancing characteristic of a beam with

CORPORATION, Incheon (KR) reducing PIMD is disclosed. The antenna includes a reflec-

tion plate, at least one first choke member disposed on one

(21)  Appl. No.: 12/681,595 side of the reflection plate, an insulated member disposed
between the reflection plate and the first choke member,
(22) PCT Filed: Oct. 19,2007 thereby separating the first choke member from the reflection
plate, wherein the insulated member is an insulator, and a
(86) PCT No.: PCT/KR07/05139 connection member configured to connect electrically the
first choke member to the reflection plate through the insu-
§ 371 (c)(1), lated member, wherein the connection member is a conduc-

(2), (4) Date: Apr. 2,2010 tor.

o |

.'ll.\-
Adobe

Acrobat S {F



US 20100214191A1

a2 Patent Application Publication o) Pub. No.: US 2010/0214191 Al

a9y United States

Teng et al.

(43) Pub. Date: Aug. 26, 2010

(54) ANTENNA WITH DOUBLE GROUNDINGS

(75) Inventors: Pei-Ling Teng, Taoyuan County
(TW); Yi-Chun Chen, Taoyuan
County (TW)
Correspondence Address:
JIANQ CHYUN INTELLECTUAL PROPERTY
OFFICE
7 FLOOR-1, NO. 100, ROOSEVELT ROAD, SEC-
TION 2
TAIPEI 100 (TW)
(73) Assignee: HTC CORPORATION, Taoyuan
County (TW)
(21) Appl. No.: 12/484,252
(22) Filed: Jun. 15, 2009

D21

Bl <

(30) Foreign Application Priority Data

Feb. 23,2009  (TW) oo 98105651
Publication Classification

Int. CL.
HOIQ 1/48 (2006.01)
HOI1Q 9/00 (2006.01)

US.CL 343/843;343/845
ABSTRACT

(1

(2
&7

An antenna with double groundings, including a body part, a
feeding part, a first grounding part, and a second grounding
part, is provided. The body part is electrically connected to
the feeding part, the first grounding part, and the second
grounding part respectively. The body part is corresponding
to a resonance length to transmit and receive a radiation wave
with a wavelength at an operating frequency. Wherein, a
current path from the first grounding part to the feeding part
along the body part is 1% times of the wavelength at the
operating frequency, and a relative distance between the sec-
ond grounding part and the first grounding part is %4 times of
the wavelength at the operating frequency.
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