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(37) ABSTRACT

An antenna structure (2007 includes a counterpoise ground
plane (202) with a pair of opposing inverted-F elements {204,
206). Each of the F elements has a closed end (208, 210) that
is impedance-coupled to the ground plane. A conductive

Assignes: MOTOROLA, INC., Schaumburg, cross member (216) coupled the closed ends together, and a
IL (UUS) feed point (218) is located on the cross member.
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includes a first substrate with a first surface and a second
surface paralleled to each other, a metal ground plane with an
(73) Assignee: Delta Networks, Ine. aperture deposed on the first surface and exposed parts of the
first substrate via the aperture and a metal feed line deposed
on the second surface, the metal feed line has at least two
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intersections with the aperture on a horizontal projection
plane, in order to feed a signal received or transmitted by the

(22) Filed: Jul. 20, 2007 microstrip antenna.
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ATT. CHENG-JU CHIANG A printed antenna (10) disposed on a substrate (90) includes
458 E. LAMBERT ROAD a feeding portion (12), an antenna body (16), a first grounded
FULLERTON, CA 92835 porticn (200, a second grounded portion (30), and a matching
portion (14). The feeding portion feeds electromagnetic sig-
(73)  Assignee: HON HAI PRECISION nals. The antenna body electronically connected to the feed-
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(TW) and includes a first raciation portion (162, a pair of second

radiation portions (164), and a pair of third radiation portions
(166). The first radiation portion. the second radiation por-

(21} Appl. No.: 11/944,419 ticns, and the third radiation portions co-form, a “13" shape
with an indentation in a straight side of the “I shape which
(22) Filed: Nov, 22, 2007 extends into a middle of the “ID" shape. The first grounded
portion and the second grounded portion are respectively
(30 Foreign Application Priority Data disposed on opposite sides of the feeding portion. The match-
mg portion 15 disposed on one side of the feeding portion, and

Dec, 200 2006 (CN) e 200610064631.5 located adjacent to the first grounded portion.
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The present invention provides a wireless transmit/receive
unit, comprising a feeding connecting line, a first radiating
line, a second radiating line, a third radiating line and a fourth
radiating line, wherein the third radiating line is longer than
the first radiating line and the first radiating line is longer than
the second radiating line that provides different current paths
for getting a broader bandwidth. The first, second and third
radiating lines are connected parallel for enhancing an
antenna pattern being perpendicular thereto, and form a series
capacity between the first and the third radiating lines. The
fourth radiating line vertically connects between the third
raciating line and a grounding line for forming a grounding
capacity. The printed antenna can be reduced in size by the
effect ofthe two capacities. The wireless transmit/ receive unit
can provide a better 1solation with others by the direction
enforced pattern and the reduced size.
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(57 ABSTRACT

The present invention describes a unable micro-antenna of
reduced electrical dimensions. This antenna consists of the
agglutination of several substrate layers (11), wdentical or
distinct, with electrical, thermal and mechanical properties
compatible with the manufacturing processes of imegrated
circuits. These layers are interleaved with metallic sheets (12)
that are interconnected by metallized walls or vias, in such a
way that they form a radiating structure (15) and a ground
plane (14), The radiating strocture includes slots in one or
more levels, therefore allowing a greater reduction of the
antennas’ electrical length. These slots may include swilches,
used to render the antenna tunable, Since the entire manufac-
turing method is compatible with the wafer level packaging
technology, the micro-antenna is easily integrable in micro-
systems requiring wireless commumnmcation
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(57) ABSTRACT

A wireless communications antenna svstem (100) includes a
main circuit element (102) having a feed device (104) with an
active port (108) and a grounding port (110), where the
grounding port is coupled to a grounding device (106) of the
main circuit element, a penerally planar antenna element
{112 having a feeding portion (114) coupled to the active port
of the feed device, where the antenna element is electrically
ungrounded, and a generally planar secondary circnit element
{116) having a grounding portion (118) coupled to the
grounding device. The secondary circuit element is posi-
tioned in proximity to the antenna element and the antenna
element and the secondary circuit element are generally par-
allel and separated by a gap (X). Further, at least a portion of
the secondary cireuit element at least partially overlaps the
antenna element.
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A wall element for emitting high-frequency radiation for an

{(21)  Appl No. 11/908.869 aircraft comprises an antenna device. The antenna device is
adapted for emitting high frequency radiation. Furthermore,
(22) Filed: Now. 30, 2007 the antenna device is integrated in the wall element
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A multi-hand antenna includes a non-conductive pane, a
ground plane disposed on the non-conductive pane, and a
radiating strip for operating in a plurality of frequency bands.
The radiating strip includes an elengated portion and & mean-
der line portion extending away from an end of the elongated
portion. The radiating strip also includes a pair of tuning stubs
extending from the elongated portion.
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An antenna includes a non-conductive pane, a ground plane
disposzed on the non-conductive pane, and a radiating strip
disposed on the non-conductive pang Tor operating in a plu-
rality of frequency bands. The radiating strip defines a plu-
rality of leops, A portion of a periphery of one of the loops
coincides with at least a portion of a periphery of another of
the loops, The radiating strip also includes at least one branch
extending away from the periphery of one of the loops to
allow tuning and shifting of the resonani frequencies of the
antenna.
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The planer antenna includes: a linear radiating antenna ele-
ment to which electric power is to be supplied: and multiple
lingar parasitic antenna elements to which electric power is
not o be supphed. The parasitic antenna elements are dis-
posed at a position at which the radiating antenna element and
the parasitic antenna elements cross each other without con-
tact. The parasitic antenna elements lying in a direction in
which the radiating antenna element and the parasitic antenna
elements cross each other, and each ol the crossing portions of
said plural parasitic antenna elements, which portions cross
said radiating antenna element, are bentin such a manner that
the crossing portions of the parasitic antenna elements are in
parallel with the radiating antenna element. Thus, it is pos-
sihle 1o provide a planer antenna which can obtain a good
cire lllilrl}f ]'Il]l}ll"id'l_‘[l wave Wﬂ]'l 1 .‘i'il]'lpll_‘ Cl]ll.‘i[ﬂli_'ﬁi)]'l_ In EI(lli'i—
tion, the planar antenna can be downsized.

TWO PARASITIC DIPOLES
ARE PROVIDED ON ONE SIDE
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resonance mode. The supporting element is disposed on the
ground metal plate and 15 vsed 1o support the radiation metal
(21)  Appl. Nou: 11/849,393 plate, Wherehy, the problems of large size and limited receiv-
ng angle ol signal according o a conventional cireular polar-
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(57) ABSTRACT

A circularly polarized antenna includes first and second
dielectric substrates, a grounding element, a feeding element,
a coupling element, and a close-loop radiating element. The
grounding element is formed on a first surface of the first
dielectric substrate. The feeding element is formed on a sec-
ond surface of'the first dielectric substrate. The second dielec-
tric substrate is disposed on the second surface of the first
dielectric substrate and overlaps the feeding element. The
coupling element is formed on the second dielectric substrate.
The close-loop radiating element is formed on the second
dielectric substrate.
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(57) ABSTRACT

Handheld electronic devices are provided that contain wire-
less communications circuitry having at least first and second
antennas. An antenna isolation element reduces signal inter-
ference between the antennas, so that the antennas may be
used in close proximity to each other. A planar ground ele-
ment may be vsed as a ground by the first and second anten-
nas. The first antenna may be formed using a hybrid planar-
inverted-I' and slot arrangement in which a planar resonating
element is located above a rectangular slot in the planar
ground element. The second antenna may be formed from an
[-shaped strip. The planar resonating element of the first
antenna may have first and second arms. The first arm may
resonate at a common frequency with the second antenna and
may serve as the isolation element. The second arm may
resonate at approximately the same frequency as the slot
portion of the hybrid antenna.
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57 ABSTRACT

Broadband antennas and handheld electronic devices with
broadband antennas are provided. A handheld electronic
device has integrated circuits, a display, and a battery
mounted within a housing. The housing has a planar inner
surface. A broadband antenna for the handheld electronic
device has a ground element and a resonating element. The
ground element and resonating element may have the same
shape and may have the same size. The ground element and
resonating element may lie in a common plane and be sepa-
rated by a gap that lies in the common plane. The plane in
which the ground element and resonating element lie may be
parallel to the planar inner surface of the housing. Electronic
components such as the integrated circuits, display, and bat-
tery can be mounted in the handheld device so that they do not
overlap the gap between the ground element and the resonat-
ing element.
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(57) ABSTRACT

Handheld electronic devices are provided that contain wire-
less communications circuitry having at least one antenna.
The antenna may have a planar ground element and a planar
resonating element. The planar ground element may have a
rectangular shape that matches a rectangular housing shape
for a handheld electronic device. A dielectric-filled slot may
be formed in one end of the planar ground element. The planar
resonating element may be located above the slot. The
antenna may be a hybrid antenna that contains both a slot
antenna structure formed from the slot and a planarinverted-F
structure formed from the planar resonating element and the
planar ground element. The antenna may be fed vsing a single
transmission line or two transmission lines. With two trans-
mission lines, one transmission line may be associated with
the slot antenna structure and one transmission line may be
associated with the planar inverted-F antenna structure.
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DAYTON, OH 45459-4238 An omni-directional high gain dipole antenna includes a first

rod antenna portion, a first helical antenna portion, a second
SMARTANT TELECOM CO., rod antenna portion, a second helical antenna portion, and an
LTD., Hsinchu County (TW) impedance matching portion. The helical antenna portions
" having different helical pitches are serially-connected to the
rod antenna portions, so as to prolong an antenna array dis-
(21)  Appl. No.: 11/971,742 tance of the dipole antenna. The serially-connected imped-
ance matching portion adjusts a line impedance value of the
dipole antenna, so as to enhance a radiation field pattern gain

(22) Filed: Jan. 9, 2008 of the dipole antenna.
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Correspondence Address: 1010 93¢ (2006.01)
MAURICE M. LYNCH (52) US.CL oo 343/900
429 CHURCH AVENUE
WARWICK, RI 02885 (57) ABSTRACT
A wideband antenna comprised of two or more conductive
(73) Assignee: Applied Radar Inc. segments that are parasitically coupled.

)
N

O.___._




US 20080165284A1
a9 United States

a2 Patent Application Publication (o) Pub. No.: US 2008/0165284 A1
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(54) ANTENNA MEMBER AND DIGITAL TV (30) Foreign Application Priority Data
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Jan. 5,2007  (TW) .. 096100533
(75) Inventors: WEN-PIN YANG, Hsinchu (TW);
FAN-HSI KUNG, Hsinchu (TW) Publication Classification
51) Int.CL
Correspondence Address: ( ,
PCE INDUSTRY, INC. ﬁgﬁ, ;ﬁ; gggggi;
ATT. CHENG-JU CHIANG ’
458 E. LAMBERT ROAD (52) US.CL ................. 348/554; 348/731; 348/E03.049;
FULLERTON, CA 92835 348/E05.097
(73) Assignee: FITIPOWER INTEGRATED (57) ABSTRACT
TECHNOLOGY, INC. Hsinchu .
(TW) An antenna member (120) includes a main body (122), a
receiver (121) extending from the main body configured for
(21) Appl. No.: 11/937,346 receiving TV signals, an infrared receiver (123) arranged in
the main body configured for receiving remote control signals
(22) Filed: Nov. 8, 2007 sent out from a remote device.,
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(54)

(75)

(73)
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ANTENNA DEVICE OPERABLE IN
MULTIPLE FREQUENCY BANDS

Inventors: Hiroyuki Hotta, Tokyo (IP);
Satoshi Mizoguchi, Tokyo (JP);
Koichi Sato, Tokyo (JP)

Correspondence Address:
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Assignee: KABUSHIKI KAISHA
TOSHIBA, Tokyo (JP)
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Foreign Application Priority Data

Jan. 16, 2007 (JP} e 2007-7104

Publication Classification
(51) Imt.ClL
HOI1Q 1738 (2006.01)
(52) US.CL ... . 343/700 MS

(57) ABSTRACT

There is provided an antenna device of a radio apparatus,
including a fed partial element, a folded partial element and
an open-ended partial element. The fed partial element is
formed to be extended trom a fed portion to a first branch
portion where the folded partial element branches off. The
tolded partial element has a grounded end and has a forward
path and a backward path short-¢ireuited to each other. The
folded partial element and a path on the fed partial element
from the fed portion to the first branch portion have a summed
length of about a half wavelength of a first frequency. The
open-ended partial element branches off at a second branch
portion. The open-ended partial element and a path on the fed
partial element from the fed portion to the second branch
portion have a summed length of about a one-fourth wave-
length of a second frequency.
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MEI
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(54) PRINTED ANTENNA

Publication Classification
(51) Imt.CL

(75) Inventor: CHIA-HAO MEIL Tu-Cheng (TW) HO1Q 1738 (2006.01)
| ad (52) US.Cl e 343/700 MS
Correspondence Address: . - -
PCE INDUSTRY, INC. (57) ABSTRACT
ATT. CHENG-JU CHIANG A printed antenna (10) disposed on a substrate (90) includes
458 E. LAMBERT ROAD a feeding portion (12), a first radiation portion (16), a second
FULLERTON, CA 92835 radiation portion (18), a matching portion (14), and a
grounded portion. The feeding portion feeds electromagnetic
(73)  Assignee: HON HAI PRECISION signals. One end of the first radiation portion is electronically
INDUSTRY CO., LTD., Tu-Cheng connected to the feeding portion, and the other end of the first
(TW) radiation portion is a free end. One end of the second radiation
portion is electronically connected to the feeding portion and
i the first radiation portion, and the other end of the second
@1 Appl.-No.. 11/752,314 radiation portion is a free end. The second radiation portion
N includes a plurality of radiation segments forming at least one
(22) Filed: May 23, 2007 space, and the first radiation portion is accommodated in the
space formed by the radiation segments. The matching por-
(30) Foreign Application Priority Data tion is electronically connected to the feeding portion, for
impedance matching. The grounded portion is located adja-
Jan. 12,2007 (CN) wcovviecvcecrenes 200710200052.3  cent to the feeding portion.
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(54) ANTENNA

{76) Inventor:

Naoyuki Takagi. Shiga (JP)
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MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW
WASHINGTON, DC 20005-3096

(21)  Appl. No.:

11/954,916

Publication Classification

(51) Int.CL
HOIQ 904 (2006.01)
(52) US. CL ooooooooooeoeoeeeee e 3437700 MS

(57) ABSTRACT

An antenna including a rectangular ground plane, a feed point
disposed in a vicinity of a corner of the ground plane, an
antenna element coupled to the feed point, and a parasitic
element coupled to the ground plane. In this antenna, the
shortest length from the feed point to a distant narrow side of
the ground plane and a shortest length from the feed point to
a tip of the parasitic element via the ground plane have sub-
stantially the same electrical length. Such a configuration can
correspond to a small and thin size and reduce SAR easily.
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(22) Filed: Dec. 12, 2007
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Cheng et al.
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{54) ANTENNA DEVICE WITH GROUND PLANE
COUPLED TO CONDUCTIVE PORTION OF
AN ELECTRONIC DEVICE

(76) Inventors: Yu-Chiang Cheng, Taipei City

(TW); Ping-Cheng Chang,

Chaozhou Town (TW); Cheng-Zing

Chou, Xinying City (TW)

Correspondence Address:
ROSENBERG, KLEIN & LEE
3458 ELLICOTT CENTER DRIVE-SUITE 101
ELLICOTT CITY, MD 21043
(21)  Appl.No.: 11/878,674
(22) Filed: Jul. 26, 2007

Related U.S, Application Data

(63) Continuation-in-part of application No. 11/651,981,
filed on Jan. 11. 2007.

11a

Publication Classification

(1) Int.CL

HOIQ 1/22 (2006.01)

(52) US.CL ... b 343/702

(57) ABSTRACT

Disclosed is an antenna device arranged inside a display
module ofan electronic device with a conductive portion. The
antenna device includes an antenna element with a ground
plane and a signal feeding end for transceiving a wireless
signal, an antenna signal feeding line coupled to the signal
feeding end of the antenna element for feeding the wireless
signal transceived by the antenna element., At least one
mounting element for fixing the antenna element onto the
casing and forcing the ground plane of the antenna electri-
cally contacting with the conductive portion of the casing, so
that the conductive porting serves as an extended ground for
the ground plane of the antenna element:
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Li et al.
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Arbor, MI (US)
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HOWARD & HOWARD ATTORNEYS, P.C.
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BLOOMFIELD HILLS, MI 48304-5151

(73)  Assignee: AGC AUTOMOTIVE
AMERICAS R&D, INC.,
Ypsilanti, MI (US)

(21) Appl. No.: 11/874,733

(22) Filed:

Oct. 18, 2007

Related U.S. Application Data
(60) Provisional application No, 60/884,945, filed on Jan.

15, 2007.
Publication Classification

(51) Int.CL

HOIQ 1732 (2006.01)

HOIQ 13/10 (2006.01)

HO1Q %16 (2006.01)
(52) US.CL oo, 343/713; 343/767: 343/793
(57 ABSTRACT

An antenna is integrated with a window of a vehicle primarily
for operating in multiple cellular telephone frequency bands.
The antenna includes a conductive area formed of conductive
material defining a slot. The slot is dimensioned such that
edges adjacent the slot radiate primarily in a first frequency
hand. The antenna also inchides a conductive strip formed of
conductive material extending from the conductive area. The
conductive strip is dimensioned to radiate primarily in a sec-
ond frequency band.
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HSU et al.
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(54) WIDE BAND ANTENNA
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Hsin-Tien City (TW); Tsung-Wen
Chiu, Hsin-Tien City (TW);
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{76) Inventors:

Correspondence Address:
Rabin & Berdo, P. C.
Suite 500, 1101 14th Street
‘Washington, DC 20005

(21) Appl.No.:  12/014,269

(22) Filed: Jan. 15, 2008
(30) Foreign Application Priority Data
Jan. 19,2007 (TW) oo 096102098

Publication Classification
(51) Imt.CI

HGOIQ 1738 (2006.01)

HOI1Q 904 (2006.01)
(52) US.CL ... . . 343/700 MS
(57) ABSTRACT

A wide band antenna has a ground plane, a dielectric member
and a radiating patch. The dielectric member is mounted on
the ground plane. The radiating patch is held by the dielectric
member, is mounted on the ground plane and has a main
conductor, a feeding conductor, a coupling conductor, an
extension conductor and a shorting conducter. The main con-
ductor has a first resonant mode. The extension conductor has
a second resonant mode. The coupling conductor is capable
of feeding high frequency signals into the main conductor and
the extension conductor by capacitive coupling effect. With
the main conductor, the extension conductor and the coupling
conductor, the size of the wide band antenna is effectively
reduced.
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ALEXANDRIA, VA 22314
(57) ABSTRACT

(73) Assignee:

LITE-ON TECHNOLOGY
CORPORATION, Taipei (TW)

A dipole antenna includes a substrate, a radiating metal plate
and a radiating metal line. The radiating metal plate is dis-

(21) Appl. No.: 12/003,693 posed on the substrate and has a first signal feeding point near
a lateral side of the substrate. The radiating metal line has a
(22) Filed: Dec. 31, 2007 second signal feeding point near the first signal feeding point.
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Publication Classification
(51) Int.CL

HOIQ 3/00 (2006.01)
HOIQ 9/00 (2006.01)
GOIR 29/08 (2006.01)
(52) US.Cl oo, 343/703; 343/757; 343/745
(57) ABSTRACT

To adjust operating characteristics of a first antenna and a
second antenna to receive a magnetic signals transmitted by a
third antenna, a first magnetic signal from the first antenna.
The first magnetic signal is received at the third antenna. A
second magnetic signal is transmitted from the second
antenna. The second magnetic signal is received at the third
antenna. A gain of the first antenna is adjusted in response to
an indication of signal quality of the first magnetic signal
received at the third antenna. A gain of the second antenna is
also adjusted in response to an indication of signal quality of
the second magnetic signal received at the third antenna.
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METHOD AND APPARATUS FOR
QUADRIFILAR ANTENNA WITH OPEN
CIRCUIT ELEMENT TERMINATIONS
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(22) Filed: Dec. 7, 2007

Related U.S. Application Data

Provisional application No. 60/869,242, filed on Dec.
8, 2006.
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Publication Classification

(51) Int.CL
HOIQ 1/36 (2006.01)
GOIR 29/08 (2006.01)
HOIQ 21/00 (2006.01)
(52) US.Cl weooooriooore. 3437703; 343/895; 343/893
(57) ABSTRACT

A quadrifilar antenna having helical windings is fed by a
phase shift feed network, each winding having an open circuit
termination element, the phase shift feeding network having
forward directional phase shift paths from a feed input to
phase shilt feed output ports, and having a first reverse direc-
tional transmission path from one or more of the phase shift
feed output ports back to a first isolation port, and a second
reverse directional transmission path from another one or
more of the phase shift feed output ports back to a second
isolation port, the first and second isolation ports isolated
from the forward directional phase shift paths, and a differ-
ential termination impedance. floating from ground, con-
nected the first and second isolation ports. Optionally, the
differential termination impedance is frequency seleclive.
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(54) ULTRA-WIDEBAND SHORTED DIPOLE (30) Foreign Application Priority Data
ANTENNA
Jan. 18,2007 (TW) e, 96101962
(75) Inventors: Kin-Lu Wong, Kaohsiung (TW); Publication Classification
;‘;el%:(iu ;]E:f{\]‘:.%n {TW); Saou-Wen (51) Int.CL
) AP HOIQ 9728 (2006.01)
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BACON & THOMAS, PLLC (57 ABSTRACT
ifg;‘:;gg;Lész’;gURTH FLOOR An ultra-wideband shotted dipole antenna includes a coaxial
: * cable line and first and second open-loop radiating metal
_ . plates with substantially the same shape. The coaxial cable
(73)  Assignees: NATIONAL SUN YAT-SEN line has a central conducting wire and an outer grounder
UNIVERSITY, Kachsiung (TW); sheath. The first and second open-loop radiating metal plates
LITE-ON TE('HNOLOGY are symmetrically disposed on two sides of the antenna to
CORPORATION, Taipei (TW) form two arms of the antenna and are electrically connected to
each other. Each of the first and second open-loop radiating
(21) Appl. No.: 12/007,919 metal plates has a signal feeding point electrically connected
to the central conducting wire or the outer grounder sheath of
(22) Filed: Jan. 17, 2008 the coaxial cable line.
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Publication Classification
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HOIQ 916 (2006.01)

HOIQ 1/50 (2006.01)

HOIQ 19/10 (2006.01)
(52) US.ClL cooooiiooeiererecieeeeneeeeene. 343/822: 343/818
(57) ABSTRACT

A dipole array directional antenna is integrally formed. The
antenna includes two radiation portions, having a signal feed-
in part and a ground signal feed-in part there-between, in
which the signal feed-in part receives a feed-in signal, and
each radiation portion radiates a radio-frequency (RF) signal
corresponding to the feed-in signal; a ground portion, formed
at an area adjacent to the ground signal feed-in part, and
electrically coupled to the radiation portions; and two slots,
respectively opened between each radiation portion and the
ground portion, for matching a line impedance of the dipole
array directional antenna.
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Publication Classification

Int. CL.
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ABSTRACT

An antenna system includes one or more conductive elements
acting as radiating elements, and a multilevel or space-filling
ground-plane, wherein said ground-plane has a particular
geometry which affects the operating characteristics of the
antenna. The return loss, bandwidth, gain, radiation effi-
ciency, and frequency performance can be controlled through
multilevel and space-filling ground-plane design. Also, said
ground-plane can be reduced compared to those of antennas
with solid ground-planes.
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Publication Classification

(51) Int.CL
HO1Q 1/40 (2006.01)
HOIQ 1/38 (2006.01)
(52) US.Clu oo, 343/873; 343/700 MS
(57) ABSTRACT

A Printed Circuit Board (PCB) and an embedded antenna for
a mobile communication terminal having double feed points
using the same are provided. The embedded antenna includes
a PCB having an emission carrier. The emission carrier
includes first and second feed points connected to a feed
wiring layer of the PCB, as well as an emission pattern to
which the feed points are connected. The feed wiring layer
supplies a current to one of the feed points, and has a connec-
tion wiring for supplying a current from the feed point to the
other feed point. Through overlapping between a first reso-
nance spot created by the first feed point, and a second reso-
nance spot, which branches off from the first feed point and
connects to the PCB, the frequency bandwidth can be
expanded, which accommodates any frequency shift mini-
mizes deterioration resulting from the influence of human
bodies, and maintains stable antenna characteristics.
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(57) ABSTRACT

The present invention discloses a pendulum-shaped micros-
trip antenna structure which is manufactured in form of a
metal microstrip on a side of the printed circuit board and
installed at a distal end of the printed circuit board, when the
pendulum-shaped antenna is installed onto a printed circuit
board ofa wireless electronic product. The pendulum-shaped
microstrip antenna structure includes a signal feeding portion
and an antenna portion sequentially installed in the direction
from the printed circuit board to its distal end, and the pen-
dulum-shaped antenna is extended outward, so that a current
transmitted from the pendulum-shaped antenna can be dis-
tributed uniformly onto the signal feeding portion and the
antenna portion to achieve the etfects of improving the band-
width of the pendulum-shaped antenna, reducing the feeding
inductance, and providing sufficient bandwidth for the
antenna.
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Anintegrated multi-band antenna has a first radiating element
and a second radiating element. The first radiating element
has a slot and a feeding conductor having a first feeding point.
A first ground portion is arranged to close to the feeding
conductor. The second radiating element has a first radiating
segment, a second radiating segment extending from one end
of the first radiating segment, a third, a fourth, a fifth and a
sixth radiating segments connecting end to end in sequence
wherein one end of the third radiating segment connects to the
other end of the first radiating segment, and one end of the
sixth radiating segment remains free. A second feeding point
is arranged at the corner between the fourth and fifth radiating
segments. A second ground portion is arranged to close to the

HOIQ 138 (2006.01) corner. Operation of the integrated multi-band antenna can
HO1Q 9/04 (2006.01) obtain various wireless communication bands.
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