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(52) US.CL ...ooo............. 343/843; 343/803; 343/700 MS
57) ABSTRACT

A WWAN printed circuit antenna includes three monopole
antennas in the printed circuit board. Signals are fed in from
the feed monopole antenna. The first and second radiating
monopole antennas are actuated by the feed monopole
antenna in an electromagnetic coupling way. Therefore, a
three-dimensional structure derived from the planar
inverted-F antenna can be replaced, and the limitation of
space usage can be overcome.
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TOSHIBA, Tokyo (IP)

(21) Appl. No.: 12/471,611

(22) Filed: May 26, 2009

(FRONT
DIRECTION)

PC

A radio apparatus including a first housing section, a second
housing section and a hinge section is provided. The second
housing section is rotatably connected to the first housing
section. The second housing section includes an antenna feed
circuit and a ground circuit. The hinge section is constituted
by an axis member fixed to the second housing section and a
bearing member fixed to the first housing section. The axis
member is put through the bearing member for forming an
axis of rotation of the second housing section with respect to
the first housing section. The axis member has a conductive
portion connected to the antenna feed circuit at a feed point.
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Publication Classification

(51) Int.ClL

HO4M 1/00 (2006.01)

HO01Q 1/50 (2006.01)
(52) US.CL coooooooeeeeeeeveeeeeseesesn 455/575.7; 343/906
(57) ABSTRACT

Provided are a mobile terminal and an antenna connection
device of the mobile terminal which can reduce the number of
connection paths between an antenna and a wireless commu-
nication unit and can thus minimize path loss. The mobile
terminal may include a body including a first case in which an
antenna is disposed and a second case in which a wireless
communication unit is disposed; a mobile switch which is
disposed in the second case and serves as a radio frequency
(RF) input/output (I/O) port for the wireless communication
unit; and an antenna connection cable which is formed in one
body with the antenna and includes a connector formed at one
end of the antenna connection cable, the antenna connection
able being connected to the mobile switch via the connector.
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Publication Classification
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HO1Q 5/02 (2006.01)

HOIQ 1/36 (2006.01)

HOIQ 926 (2006.01)

HOIQ 7/00 (2006.01)

HOIQ 1/48 (2006.01)
(52) US.CL oo, 343/803; 343/700 MS; 343/843;

343/866; 343/843

57) ABSTRACT

An antenna having a number of operating frequencies
includes a feed element, a ground element, and a number of
conductive antenna tracks. The conductive antenna tracks
extend outward from the feed element and return back to the
ground element. When the conductive antenna tracks are
located in a same plane, areas defined by the conductive
antenna tracks are not overlapped with one another. When
parts of the conductive antenna tracks are located in different
planes, multiple frequency bands are formed respectively by
multiple resonant frequencies corresponding to the conduc-
tive antenna tracks.
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a2 Patent Application Publication (o) Pub. No.: US 2010/0087235 A1l

Chiang (43) Pub. Date: Apr. 8,2010
(54) LOOP ANTENNA FOR CELL PHONE HAVING Publication Classification
A METALLIC OR NON-METALLIC CASING
(51) Int.ClL
HO4M 1/00 (2006.01)
(76) Tnventor: Chi-Ming Chiang, Pa-Te City (52) USeClLe oo 455/575.7
(TW) 7 ABSTRACT

Aloop antenna used in a cell phone having a circuit board and
a casing housing the circuit board is disclosed to include a
loop extending around the border of the circuit board, a
ROSENBERG, KLEIN & LEE ground end extending from one end of the loop and electri-
3458 ELLICOTT CENTER DRIVE-SUITE 101 cally connected to a ground plane of the circuit board, a feed
ELLICOTT CITY, MD 21043 (US) end extending from the opposite end of the loop and electri-
cally connected to the circuit board for signal input, and two
cut-off ends formed in a middle part of the loop to cut off the
(21)  Appl. No.: 12/285,539 loop. The two cut-off ends are electrically connected to the
casing of the cell phone if the casing is a metallic casing, or
short-circuited if the casing of the cell phone is a non-metallic

(22) Filed: Oct. 8, 2008 casing.
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a9 United States
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Lin et al. (43) Pub. Date: Apr. 15,2010
(54) MULTI-FREQUENCY ANTENNA AND AN (30) Foreign Application Priority Data
ELECTRONIC DEVICE HAVING THE
MULTI-FREQUENCY ANTENNA THEREOF Oct. 15,2008  (TW) oo 097139622
Publication Classification
(75) Inventors: Chien-Hung Lin, Taipei Hsien (51) Int.CL
(TW); Yuh-Yuh Chiang, Taipei HOIQ 1/38 (2006.01)
Hsien (TW); Yuan-Li Chang, H01Q 1724 (2006.01)
Taipei Hsien (TW) (52) US.CL i 343/702; 343/700 MS
67 ABSTRACT
Correspondence Address: A multi-frequency antenna for wireless signal transmission
BACON & THOMAS, PLLC of an electronic device is disclosed. The multi-frequency
625 SLATERS LANE, FOURTH FLOOR antenna comprises a base board, a radiating element, a
ALEXANDRIA, VA 22314-1176 (US) grounding element, a shorting element, and a feeding point.
The radiating element, the grounding element, and the short-
. ing element are disposed on the base board. The shorting
(73)  Assignee: WISTRON NEWEB CORP., element comprises a first end and a second end; the first end
Taipei Hsien (TW) is connected to the radiating element and the second end is
connected to the grounding element; wherein, a first slot is
21)  Aonpl. No.: 12/461,222 disposed between the radiating element and the shorting ele-
(1) Appl-No ment. The feeding point is used to feed a signal; wherein the
feeding point is substantially disposed between one edge of
(22) Filed: Aug. 5, 2009 the base board and the shorting element.
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EMBEDDED UWB ANTENNA AND
PORTABLE DEVICE HAVING THE SAME

Inventor: Chih-Kai Liu, Taipei Hsien (TW)
Correspondence Address:

BACON & THOMAS, PLLC

625 SLATERS LANE, FOURTH FLOOR
ALEXANDRIA, VA 22314-1176 (US)

Assignee: WISTRON NEWEB CORP.,
Taipei Hsien (TW)

Appl. No.: 12/461,665

Filed: Aug. 20,2009
Foreign Application Priority Data
097139055

(TW)

Publication Classification

(51) Int.CL

HOIQ 1/38 (2006.01)

HOIQ 1724 (2006.01)

HOIQ 5/00 (2006.01)
(52) US.ClL oo, 343/702; 343/700 MS
57 ABSTRACT

Anembedded UWB antenna and a portable device having the
same are disclosed. The embedded UWB antenna comprises
a grounding element; a T-shaped radiating element having a
horizontal portion comprising at least an opening for cutting
off undesired frequency and a vertical portion comprising a
feed point for feeding current to resonate frequency; and a
plurality of sleeve elements extended from the grounding
element along two sides of the vertical portion; wherein the
plurality of sleeve elements and the vertical portion are sub-
stantially parallel to each other.
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YAMAGAJO et al.

43) Pub. Date: Apr. 22,2010

(54)

(75)

(73)

@n

WIRELESS TAG AND METHOD FOR
PRODUCING WIRELESS TAG

Takashi YAMAGAJO, Kawasaki
(JP); Toru MANIWA, Kawasaki
(JP); Manabu KAI, Kawasaki (JP)

Inventors:

Correspondence Address:

HANIFY & KING PROFESSIONAL CORPORA-
TION

1055 Thomas Jefferson Street, NW, Suite 400
WASHINGTON, DC 20007 (US)

(22) Filed: Dec. 29,2009
Related U.S. Application Data

(63) Continuation of application No. PCT/JP2007/064138,

filed on Jul. 18, 2007.

Publication Classification

(51) Int.CL

H04Q 5/22 (2006.01)
(52) US.Cl oo, 340/10.1
57 ABSTRACT

The wireless tag includes an antenna conductor; a first power-
supply conductor which is electromagnetic-inductively

Assignee: Fujitsu Limited, Kawasaki-shi (JF) coupled with the antenna conductor; and a second power-
supply conductor which is loop-shaped and which is electri-
Appl. No.: 12/648,675 cally coupled with the first power-supply conductor.
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a9y United States

a2 Patent Application Publication o) Pub. No.: US 2010/0097271 A1
Chang (43) Pub. Date: Apr. 22,2010

(549) RADOME AND MICROSTRIP PATCH Publication Classification
ANTENNA HAVING THE SAME (51) Int.Cl

o H01Q 1/38 (2006.01)

(75)  lnventor: The-Nan Chang, Taipei (TW) (52) US. Ll coooveeeeeeeeeeeeee s sererere 3437700 MS

Correspondence Address: 67 ABSTRACT
BACON & THOMAS, PLLC A radome and a microstrip patch antenna having the same are
625 SLATERS LANE, FOURTH FLOOR disclosed. The gain value of the microstrip patch antenna
ALEXANDRIA, VA 22314-1176 (US) having the disclosed radome can be increased while the size
thereof remains in a limited size. The disclosed radome com-
(73) Assignees: Tatung University, Taipei (TW); prises: a radome body, hav.ing an upper surface and a lower
Tatung Company, Taipei (TW) surface; a first gain-enhancing pattern, locating on the upper
surface and including a plurality of first ring gain-enhancing
. units; and a second gain-enhancing pattern, locating on the
@21)  Appl. No.: 12/382,885 lower surface and including a plurality of second ring gain-
. enhancing units. The first ring gain-enhancing unit includes a
(22) Filed: Mar. 26, 2009 first conductive ring and a second conductive ring, and the
second ring gain-enhancing unit includes a third conductive
(30) Foreign Application Priority Data ring and a fourth conductive ring. Besides, the opening direc-
tion of the third conductive ring is perpendicular to the open-

Oct. 16,2008  (TW) oo 097139726 ing direction of the first conductive ring.
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§ 371 (e)(1),

(2), (4) Date:

Aug. 23, 2009

30) Foreign Application Priority Data
Feb. 22,2007  (KR) ocovvvvviiicinne 10-2007-017817
Nov. 15,2007  (KR) eoovvvvriniine 10-2007-0116501

Publication Classification

(51) Int.CL
HO1Q 1/38 (2006.01)

(52) US.Cl oo 343/700 MS
(57) ABSTRACT

An air gap for minimizing a dielectric constant is formed
between dielectric blocks having conductor patterns in order
to minimize interference between conductor patterns, thereby
providing a slim internal antenna that has a wide bandwidth in
a low frequency band as well as in a high frequency band.
According to the present invention, it is possible to obtain an
antenna that simply and quickly obtains desired characteris-
tics by easily adjusting the thickness of the air gap. Further,
the internal antenna is formed by layering dielectric blocks
that have conductor patterns. Accordingly, while maintaining
the interconnection between the conductor patterns, the inter-
nal antenna can change resonant frequency thereof into low
frequency as compared with an antenna having the same
volume of a dielectric. That is, it is possible to effectively
reduce the size of an antenna without significantly affecting
the characteristics of the antenna.
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Inventor:

Correspondence Address:
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5 COLUMBIA CIRCLE
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(73) PSION TEKLOGIX INC.,
Mississauga (CA)

Assignee:

12/256,185

(21) Appl. No.:

(22) Filed: Oct. 22,2008

Publication Classification

(51) Int.CL

HO1Q 13/00 (2006.01)

HOIQ 1/38 (2006.01)
(52) US.CL oo 343/770; 343/700 MS
(57 ABSTRACT

A multi-band antenna and a handheld device with multi-band
antenna are provided. The multi-band antenna includes a
radiating layer having a first radiating antenna pattern for a
plurality of first bands, a second radiating antenna pattern for
a plurality of a second bands, and a third radiating antenna
pattern for a third band; a ground layer; a dielectric layer
sandwiched between the ground layer and the radiating layer.
The handheld device includes a multi-band antenna board
having a plurality of antenna patterns having a GPS radiating
antenna pattern, a low bands radiating antenna pattern and a
high bands radiating antenna pattern, the low bands radiating
antenna pattern or the high bands radiating antenna pattern
being formed between the other radiating antenna patterns.
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a9y United States
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(54) FOLDING DIPOLE ANTENNA (86) PCT No.: PCT/JP2007/054299
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Correspondence Address:
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(21) Appl. No.: 12/529,075

(22) PCT Filed:

Mar. 6,2007

(2), (4) Date: Aug. 28, 2009

Publication Classification

(51) Int.CL

HO01Q 926 (2006.01)
(52) US.Cl oo 343/803
(57) ABSTRACT

A folding dipole antenna having remarkably multi-band char-
acteristics as compared with prior art. Element width at the
short portions (124, 11d) of any one of an upper element (12)
or a lower element (11) is set wider than that of the other
element, and the element width at the long part of the upper
element (12) or the lower element (11) on the feed side is set
wider than that of the element on the non-feed side.
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Related U.S. Application Data
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21, 2008.

Publication Classification

(51) Int.CL

HOIQ 916 (2006.01)

HOIQ 21/00 (2006.01)

HOIQ 1/50 (2006.01)

HOIQ 1/12 (2006.01)
(52) US.Cl oo 343/810; 343/906; 343/378
(57) ABSTRACT

Exemplary embodiments are provided of omnidirectional
MIMO antennas with polarization diversity. In one exem-
plary embodiment, an omnidirectional MIMO antenna gen-
erally includes an array of radiating antenna elements having
a linear horizontal polarization and radiating omnidirection-
ally in azimuth. The antenna also includes at least one radi-
ating antenna element having a linear vertical polarization
and radiating omnidirectionally in azimuth. The vertically
polarized radiating antenna is spaced-apart from the array.
The antenna is operable for producing omnidirectional, ver-
tically polarized coverage for at least one port, as well as
omnidirectional, horizontally polarized coverage for at least
one other port.
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Foreign Application Priority Data

May 22,2008  (JP) c.coooviiiiciciees 2008-133922

(43) Pub. Date: Apr. 29,2010
Publication Classification
(51) Int.Cl
HOIQ 1/38 (2006.01)
HO010Q 5/00 (2006.01)
(52) US.Cl oo 343/700 MS
(57) ABSTRACT

The present invention provides a dual-band antenna that can
be operated at two frequencies without providing the choke
coil. A first element operated in a high-frequency-side band is
formed in a surface of a print board using a print pattern. A
second element operated in a low-frequency-side band is
formed in an upper portion of a rear surface of the print board
50 as not to overlap the first element. A power is fed to the first
element from a power feeding point located at a lower end of
the print board, and the power is fed to the second element
through a throughhole made in a middle of the first element.
The power is fed to the second element from the throughhole
through a long and thin power feeding line, and the power
feeding line exhibits a high impedance to a high frequency. A
slit is formed in the first element corresponding to the power
feeding line.
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(76)
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ANTENNA FOR RECEIVING ELECTRIC
WAVES, A MANUFACTURING METHOD
THEREOF, AND AN ELECTRONIC DEVICE
WITH THE ANTENNA

Inventors: Chih-Ming WANG, Hsichih (TW);
Kuan-Hsueh Tseng, Hsichih (TW);
Chiu-Hui Wu, Hsichih (TW);
Yuh-Yuh Chiang, Hsichih (TW);
Shang-Ching Tseng, Hsichih (TW)

Correspondence Address:

Muncy, Geissler, Olds & Lowe, PLL.C
P.O. BOX 1364

FAIRFAX, VA 22038-1364 (US)

Appl. No.: 12/578,264
Filed: Oct. 13,2009

Foreign Application Priority Data

(€04 YT 097141374

Publication Classification

(51) Int.CL

HOIQ 1/36 (2006.01)

HOIQ 1724 (2006.01)

HOIP 11/00 (2006.01)

HOIQ 9/00 (2006.01)
(52) US.CL ...... 343/702; 29/600; 343/843; 343/700 MS
(57) ABSTRACT

An antenna for receiving electric waves, a manufacturing
method thereof, and an electronic device with the antenna are
provided. The antenna includes a substrate, a grounding unit,
a radiator, a coupling unit, and a signal transmission line. The
substrate has a first surface and a second surface which are
opposite to each other. The grounding unit is disposed on the
first surface of the substrate. The radiator is disposed on the
second surface of the substrate and connected to the ground-
ing unit. The coupling unit is disposed on the first surface of
the substrate and partially overlaps the projection of the radia-
tor. The signal transmission line includes a signal line and a
ground line, the signal line being connected to the coupling
unit while the ground line being connected to the grounding
unit.
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a9y United States
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HARIHARA et al. (43) Pub. Date: Apr. 29,2010
(54) SURFACE-MOUNTED ANTENNA, ANTENNA 30) Foreign Application Priority Data
DEVICE USING THE SAME, AND RADIO
COMMUNICATION EQUIPMENT Oct. 28,2008  (JP) weooeveviiciciiicccicne 2008-276706
(75) Inventors: Yasumasa HARTHARA, Tokyo Publication Classification
(JP); Tetsuzo Goto, Tokyo (JP); (51) Int.CL
Toshihiro Tsuru, Tokyo (JP); H01Q 1/38 (2006.01)
Masaki Matsushima, Tokyo (JP) H0I1Q 1/24 (2006.01)
Correspondence Address: (52) US.CL oo 343/702; 343/700 MS
YOUNG LAW FIRM, P.C.
ALAN W. YOUNG 7 ABSTRACT
4370 ALPINE ROAD, SUITE 106 A surface-mounted antenna has a base having a substantially
PORTOLA VALLEY, CA 94028 (US) rectangular parallelepiped shape, an antenna element formed
on the surface of the base and having a first radiation electrode
(73) Assignee: TDK Corporation, Tokyo (JP) subjected to direct power supply, and an antenna element
formed on the surface of the base and having a radiation
(21) Appl. No.: 12/607,229 electrode subjected to capacitive coupling power supply.
With this, the smaller surface-mounted antenna of a combo
(22) Filed: Oct. 28,2009 antenna type can be provided.
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Kowloon (CN); Hang WONG,
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Correspondence Address:

HESLIN ROTHENBERG FARLEY & MESITI
PC

5 COLUMBIA CIRCLE

ALBANY, NY 12203 (US)
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Publication Classification
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HO0IQ 1/36 (2006.01)
(52) US.Cl oo 343/730
(57) ABSTRACT

A unidirectional wireless antenna with a front-to-back ratio
of 20 dB comprises a loop antenna and a dipole antenna
interconnected by a metallic element and printed on a printed
circuit board. The antenna is small in size but provides good
unidirectional transmission.
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220

Publication Classification

(51) Int.CL

HOIQ 13/10 (2006.01)
(52) US.Cl oo 343/767
(57) ABSTRACT

A slot antenna includes a substrate, a radiator, a signal-feed-
ing segment, a signal-feeding end, a first extension section
and a second extension section. The substrate includes a first
plane and a second plane. The radiator is set on the first plane
of the substrate, and includes a slot. The signal-feeding seg-
ment is set in a position on the second plane of the substrate
corresponding to the slot. The signal-feeding end is electri-
cally connected to the signal-feeding segment, and is utilized
for transmitting signals. The first extension section is set on a
first side of the signal-feeding segment on the second plane of
the substrate, and is utilized for increasing a bandwidth of the
slot antenna. The second extension section is set on a second
side of the signal-feeding segment on the second plane of the
substrate, and is utilized for increasing the bandwidth of the
slot antenna.
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(63) Continuation of application No. 12/172,879, filed on
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(30) Foreign Application Priority Data
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Publication Classification

(51) Imt.ClL

HOIQ 13/10 (2006.01)

HO0IQ 1/36 (2006.01)
(52) US.CL ............. 343/770; 343/700 MS; 343/767
67 ABSTRACT

An antenna is provided. The antenna has a ground element, a
radiator and a conductive element. The radiator has a body,
wherein the body has a first edge, a second edge, a third edge
and a fourth edge, and the first edge is parallel to the third
edge, a length of the first edge is shorter than a length of the
third edge, the first edge is close to the ground element, the
second edge connects the first edge and the third edge, a
fourth edge connects the first edge and the third edge, and a
first slot is formed on the radiator. The second edge and the
fourth edge extend separately from the first edge to the third
edge. The conductive element connects the ground element
and the radiator.
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Correspondence Address: (57) ABSTRACT
MOTOROLA, INC.

A parasitic dipole assisted WLAN antenna for creating a
second resonance in the A band and providing greater band-
width usage to a mobile computing or communication device.
A secondary B/G band monopole antenna is connected to the

1303 EAST ALGONQUIN ROAD, IL01/3RD
SCHAUMBURG, IL 60196

(73)  Assignee: SYMBOL TECHNOLOGIE S, A band antenna at the point of maximum impedance of the A
INC., Holtsville, NY (US) band providing minimal interference between the two bands.
The dipole structure antennas are connected at the A band
(21) Appl. No.: 12/256,627 loop antenna feed pin and ground pin.
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(57) ABSTRACT
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. An antenna device includes a dielectric substrate, an electric
(22) Filed: Oct. 8,2009 supply line that includes a microstrip line and is formed on the
o dielectric substrate, an antenna element that includes a
Related US. Application Data microstrip line and is formed on the dielectric substrate, and
(62) Division of application No. 12/010,156, filed on Jan. a reflector plate disposed on the dielectric substrate at a pre-
22, 2008, now Pat. No. 7,642,965, which is a division determined angle of inclination. The reflector plate is allowed
of application No. 11/131,186, filed on May 18, 2005, to move relative to the dielectric substrate while keeping the
now Pat. No. 7,443,345. predetermined angle of inclination.
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(21)  Appl. No.: 12/289,486 phone in corresponding by position with the antenna base
. board, the ground surface between the metallic thin layer and

(22) Filed: Oct. 29,2008 acircuit board in the housing of the mobile phone will form an

electrically conductive connection. With this structure, distri-

bution of the strength of the electric field of the antenna

(51) Int.ClL structure will be improved; thereby the test results for HAC
HO0I1Q 1/52 (2006.01) near the sound outputting hole can be evidently improved.
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Publication Classification

(51) Int.CL
HOIQ 1/36 (2006.01)
HOIQ 1/48 (2006.01)

(52) US.CL oo, 343/846; 343/700 MS

57) ABSTRACT

The invention relates to a wide-band planar antenna. The
wide-band planar antenna includes a substrate, a first radiator,
a second radiator, a third radiator, a ground, and a signal
source. The first radiator, the second radiator, and the third
radiator are designed in a manner that the antenna of the
invention can be applied to WiMAX communication devices.
Besides, the wide-band planar antenna of the invention is
more efficient than a general wide-band antenna and saves a
significant amount of electrical power, and therefore, the
antenna is particularly suitable for portable communicational
devices.
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