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57 ABSTRACT

A dual-band antenna for use in a wireless network device
comprises first, second, and third radiators. The first and
second radiators are connected by astand portion. The second
radiator is a generally C-shaped plate having a connecting
section and a free-end portion. A ground end and an input end
are provided at predetermined positions of the connecting
section and are respectively and electrically connected to a
grounding portion and a control circuit of a substrate. The
free-end portion overlaps with the orthogonal projection of
the first radiator and is parallel to the first radiator. The third
radiator is electrically connected to the second radiator via a
conductive post and is parallel to the second radiator. The
second and third radiators are provided on the substrate while
the first radiator is provided outside the substrate. The first,
second, and third radiators are parallel to and spaced apart
from one another.
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A mobile communication terminal having a first housing
section and a second housing section is provided. The first
housing section includes a metallic portion. The second hous-
ing section is movably coupled to the first housing section.
The second housing section is provided with an antenna. The
second housing section is provided with a conductive element
which covers a portion of the antenna from the metallic por-
tion regardless of a position of the second housing section
relative to the first housing section. The conductive element is
electrically open.
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MCDERMOTT WILL & EMERY LLP An object of the present invention is to obtain high radiation
600 I3TH STREET, N.W. efficiency by strengthening electromagnetic coupling in an
WASHINGTON, DC 20005-3096 (US) antenna device that supplies a radiation current by the elec-
tromagnetic coupling. An antenna device includes a substrate
. 110 and a conductor pattern that includes a radiation conduc-
(21) Appl. No: 12/809,856 tor 121, a feed conductor 122, and a coupling conductor 123
formed on the substrate 110. Both the feed conductor 122 and
(22) PCT Filed: Dec. 17,2008 the coupling conductor 123 are formed on a side surface 115
of the substrate 110. One end 1224 of the feed conductor 122
. is connected to a feed line, and other end 1225 is connected to
(86) PCT No.: PCT/JP2008/072912 a ground pattern. A coupling portion 1225 of the feed con-
371 1 ductor 122 is substantially U-shaped, and the coupling con-
§2~ 4(%( t),' Sep. 28. 2010 ductor 123 is electromagnetically coupled to the coupling
(@), (4) Date: €p- 25 portion 1225 of the feed conductor 122. Because the feed
conductor 122 is gently curved, an electric filed concentration
(30) Foreign Application Priority Data can hardly occur. The length of the feed conductor 122 can be
increased, and thus it is possible to obtain a strong electro-
Dec. 21,2007 (JP) cccovveiccicviecicne 2007-330581 magnetic coupling with the coupling conductor 123.
; 0 ™8
\
la~. \\\\\\\\\\\
< L J
\\\\\ e 31
123~ N\
122~ NI <«
33 NN
IR "\ |§
X
b=\ 4 g
R

o |

.'ll.\-
Adobe

Acrobat

X



US 20110001673A1

a2 Patent Application Publication (o) Pub. No.: US 2011/0001673 A1

a9 United States

YOU et al.

(43) Pub. Date: Jan. 6, 2011

(54) PORTABLE TERMINAL

(76) Inventors: Chisang YOU, Gyeonggi-Do (KR);
Moonsoo Song, Gyeonggi-Do
(KR); Jachyun Choi, Seoul (KR);
Songyi Lee, Gyeonggi-Do (KR);
Namyong Kim, Seoul (KR);
Yochuol Ho, Gyeonggi-Do (KR);
Euntack Jeoung, Gyeonggi-Do
(KR)
Correspondence Address:
BIRCH STEWART KOLASCH & BIRCH
PO BOX 747
FALLS CHURCH, VA 22040-0747 (US)
(21) Appl. No.: 12/829,134
(22) Filed: Jul. 1, 2010
(30) Foreign Application Priority Data
Jul. 2,2009  (KR) .ooooveiiciiccine 10-2009-0060349
Jul. 20,2009  (KR) .cooovveriviiicine 10-2009-0066027

Publication Classification

(51) Int.CL
HO1Q 1724 (2006.01)

(52) US.CL oo 343/702

(57) ABSTRACT

A portable terminal comprises a ground portion mounted in a
body of the portable terminal, and configured to form electri-
cal ground of a circuit board which controls the portable
terminal, a conductive member mounted to a case which
forms appearance of the body, and formed of a conductive
material, a first radiator electrically connected to the ground
portion so as to be fed by the ground portion, and configured
to transmit and receive radio electromagnetic waves, a second
radiator formed of a conductive material, and connected to the
conductive member so as to form an antenna pattern together
with the ground portion and the conductive member, the
antenna pattern consecutive with a feed point of the first
radiator, and a connection member configured to electrically
connect edges of the ground portion to the conductive mem-
ber such that the first radiator and the antenna pattern form a
dipole antenna.
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SYSTEMS, INC., Tu-Cheng City antenna unit shaped asa planar inverted-F antenna (PIFA) and
(TW) © a second antenna unit shaped as a loop antenna and connected
to the first antenna unit. The first antenna unit receives/sends
(21) Appl. No.: 12/696,156 wireless signals at relatively higher frequencies, the second
antenna unit receives/sends wireless signals at relatively
(22) Filed: Jan. 29, 2010 lower frequencies, and the first antenna unit is coupled with
the second antenna unit to regulate the working frequency
(30) Foreign Application Priority Data band of the antenna.
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7 ABSTRACT

An active tuned loop-coupled antenna capable of optimizing
performance over incremental bandwidths and capable of
tuning over a large total bandwidth to be used in wireless
communications. The active loop is capable of serving as the
radiating element or a radiating element can be coupled to this
active loop. Multiple active tuned loops can be coupled
together to extend the total bandwidth of the antenna. Active
components can be incorporated into the antenna structure to
provide yet additional extension of the bandwidth along with
increased optimization of antenna performance over the fre-
quency range of the antenna.
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7 ABSTRACT

A multiband antenna includes a feed portion, a radiating
portion and a matching portion. The radiating portion is oper-
able to transceive electromagnetic signals, and includes a first
radiator, a second radiator and a third radiator. The first radia-
tor is connected to the feed portion, and includes a first free
end and a second free end. The second radiator is bent, and
includes a first feed end and a third free end, wherein the first
feed end is connected to the feed portion. The third radiator is
substantially L shaped, and includes a second feed end and a
fourth free end, wherein the second feed end is electrically
connected to the feed portion. The matching portion is rect-
angularly shaped, and electrically connected to the first radia-
tor, for impedance matching.
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57) ABSTRACT

A mobile wireless communications device may include a
portable housing, at least one wireless communications cir-
cuit carried by the portable housing, and a wrap-around
antenna assembly carried by the portable housing. The wrap-
around antenna assembly may include a substrate comprising
a first portion and a second portion extending outwardly
therefrom defining an L-shape, and a wrap-around antenna
element lying along adjacent contiguous exterior surfaces of
the first and second substrate portions. The wrap-around
antenna assembly may further include an antenna feed arm
lying along an interior surface of the first substrate portion
and electrically coupled to the wrap-around antenna element,
and a feed arm extension electrically coupled to the antenna
feed arm and extending from the interior surface of the first
substrate portion around to the exterior surface thereof.

o |

.'ll.\-
Adobe

Acrobat S {F



US 20110006953A1

a9y United States

a2 Patent Application Publication

Chiang et al.

(10) Pub. No.: US 2011/0006953 A1l
(43) Pub. Date: Jan. 13, 2011

(54) CAVITY ANTENNAS FOR ELECTRONIC

DEVICES
(76) Inventors: Bing Chiang, Melbourne, FL. (US);
Douglas B. Kough, San Jose, CA
(US); Enrique Ayala Vazquez,
Watsonville, CA (US); Gregory A.
Springer, Sunnyvale, CA (US);
Hao Xu, Cupertino, CA (US);
Robert W. Schlub, Cupertino, CA
(US); Eduardo Lopez Camacho,
Watsonville, CA (US); Mattia
Pascolini, Campbell, CA (US);
Jerzy Guterman, Mountain View,
CA (US); Yi Jiang, Cupertino, CA
(US); Rodney Andres Gomez
Angulo, Sunnyvale, CA (US);
Ruben Caballero, San Jose, CA
Us)

Correspondence Address:

Treyz Law Group

870 Market Street, Suite 984

SAN FRANCISCO, CA 94102 (US)

(22) Filed: Jul. 9, 2009
Publication Classification
(51) Int.Cl
HO0IQ 1724 (2006.01)
HO1Q 13/18 (2006.01)
H0I1Q 1/12 (2006.01)
HOI1Q 1/38 (2006.01)

(52) US.CL ... 343/702; 343/770; 343/878; 343/700 MS

57) ABSTRACT

Antennas are provided for electronic devices such as portable
computers. An electronic device may have a housing in which
an antenna is mounted. The housing may have an antenna
window for the antenna. The antenna window may be formed
from dielectric or from antenna window slots in a conductive
member such as a conductive wall of the electronic device
housing. An antenna may have an antenna resonating element
that is backed by a conductive antenna cavity. The antenna
resonating element may have antenna resonating element
slots or may be formed using other antenna configurations
such as inverted-F configurations. The antenna cavity may
have conductive vertical sidewalls and a conductive rear wall.
The antenna cavity walls may be formed from conductive

(21) Appl. No.: 12/500,570 layers on a dielectric antenna support structure.
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An antenna apparatus and a mobile terminal having the same
are disclosed. The antenna apparatus includes: a first antenna
portion patterned at one surface of the electronic circuit
board; and a can type second antenna portion electrically
connected to one end of the first antenna portion and sepa-
rated from the one surface of the electronic circuit board,
wherein one end of the second antenna portion is connected to
the one end of the first antenna portion using a SMD method
and the other end of the second antenna portion is connected
to the one surface of the electronic circuit board using a SMD
method through a floating pad formed in the one surface of the
electronic circuit board.

o |

.'ll.\-
Adobe

Acrobat S {F



US 20110006955A1

a2 Patent Application Publication o) Pub. No.: US 2011/0006955 A1

a9y United States

Spiess et al.

(43) Pub. Date: Jan. 13, 2011

(54) HOUSING ANTENNA SYSTEM

(75) Inventors: Oliver Spiess, Bocholt (DE); Klaus
Tueshaus, Rhede (DE)
Correspondence Address:
HARNESS, DICKEY & PIERCE, P.L.C.
P.O. BOX 828
BLOOMFIELD HILLS, MI 48303 (US)
(73) Assignee: GIGASET COMMUNICATIONS
GMBH, Muenchen (DE)
(21) Appl. No.: 12/809,448
(22) PCT Filed: May 30, 2008

(86) PCT No.: PCT/EP08/04337
§ 371 (e)(1),
(2), (4) Date: Jul. 7, 2010

Publication Classification

(51) Int.CL

HO1Q 1724 (2006.01)
(52) US.CL oo 343/702
(57) ABSTRACT

A housing antenna system is proposed, by means of which
automatic mass production of basic electrical or electronic
devices having such a housing antenna system may be carried
out in an economical and time-saving manner. This is
achieved in that the housing antenna system is based on
pressure contacting between the metallic antenna housing
and the associated electronic circuit in order to operate the
antenna housing as a housing antenna, using elastic elements.
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ONE INTERNATIONAL PLACE Described are antenna assemblies and methods for forming
BOSTON, MA 02110 (US) antenna assemblies. An antenna assembly includes a dual
polarized far-field antenna and a near-field loop antenna. The
(21) Appl. No.: 12/500,363 near-field loop antenna is electromagnetically coupled to the
dual polarized far-field antenna. The near-field loop antenna
(22) Filed: Jul. 9, 2009 includes two contacts for electrically connecting to a chip.
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(57) ABSTRACT

An antenna element includes: a first conductive plate which is
approximately rectangular; a second conductive plate which
shares one side of the first conductive plate in the width
direction, which is placed substantially perpendicularly to the
first conductive plate, and which is approximately rectangu-
lar; a third conductive plate which shares another side of the
second conductive plate in the width direction, the other side
being opposed to the one side shared with the first conductive
plate, which is placed perpendicularly to be opposed to the
first conductive plate, and which is approximately rectangu-
lar; a fourth conductive plate which shares one sides of the
first conductive plate, the second conductive plate, and the
third conductive plate; a sixth conductive plate which extends
from one side of the fourth conductive plate that does not
share one sides of the first conductive plate, the second con-
ductive plate, and the third conductive plate, and which is
placed substantially perpendicularly to the fourth conductive
plate; slits which are disposed respectively between the sixth
conductive plate, and the first conductive plate and the third
conductive plate; a short pin which connects the ground plate
to the first conductive plate or the second conductive plate;
and a feed pin which is connected to the first conductive plate
or the second conductive plate in parallel to the short pin and
in adjacent to the short pin.
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57) ABSTRACT

Embodiments of the present invention provide an inlay for
use in multiple applications including a contact smart card, a
contactless smart card, a ticket, a secured document, a combi
smart card and a dual interface smart card. The inlay may
include an inlay substrate; an antenna on the inlay substrate,
the antenna having at least two terminal pads; and a polymer
PCB bonded to and making an electrical connection between
each of the terminal pads; wherein the terminal pads and
polymer PCB are positioned to allow the inlay to be used in a
desired smart card application, the application selected from
a group consisting of a contact smart card, a contactless smart
card, a ticket, a secured document, a combi smart card and a
dual interface smart card; wherein, when the inlay is to be
used in a contactless smart card, ticket, secured document or
combi smart card, the polymer PCB functions as a carrier for
a chip; and wherein, when the inlay is to be used in a dual
interface or contact smart card, end portions of the polymer
PCB function as strap leads to connect an embedded chip of
the dual interface or contactless smart card to the antenna.
One method for producing the inlays is also disclosed.
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Wu, Taipei (TW)

A multi-band antenna has a ground portion, a first radiating
Lin & Associates porFiqn deﬁnir}g opposite first and second ends, a L-shaped

radiating portion connected to the second end of the first
Intellectual Property, Inc. e . . . .
PO Box 2339 radiating portion and defining a third end extending towards
S - the ground portion and a fourth end extending towards a

aratoga, CA 95070-0339 (US) el . - -

direction, a stair-shaped radiating portion located between the
ground portion and the L-shaped radiating portion and defin-
ing a fifth end connected to the first end of the first radiating
portion and a sixth end extending towards the direction, and
having at least one bent section, which has at least one bent
section, a connecting portion interconnecting the bent section
of the fourth radiating portion and the ground portion, and a
(51) Int.CL feeding point arranged at the first end of the first radiating

HO01Q 1/36 (2006.01) portion.
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Antennas are provided for electronic devices such as portable
computers. An electronic device may have a housing in which
an antenna is mounted. The housing may be formed of con-
ductive materials. A dielectric antenna window may be
mounted in the housing to allow radio-frequency signals to be
transmitted from the antenna and to allow the antenna to
receive radio-frequency signals. Near-field radiation limits
may be satisfied by reducing transmit power when an external
object is detected in the vicinity of the dielectric antenna
window and the antenna. A proximity sensor may be used in
detecting external objects. A parasitic antenna resonating ele-
ment may be interposed between the antenna resonating ele-
ment and the dielectric antenna window to minimize near-
field radiation hotspots. The parasitic antenna resonating
element may be formed using a capacitor electrode for the
proximity sensor. A ferrite layer may be interposed between
the parasitic element and the antenna window.
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A portable terminal comprises: a terminal body having a
receiver for sound output; a first antenna disposed in the
terminal body, and operating at a first band; a second antenna
disposed at a position different from the first antenna, and
operating at a second band, wherein the second antenna com-
prises: a first conductor having a physical condition to be
operable at the second band; and a second conductor having a
physical condition to resonate an electromagnetic wave ofthe
first band so as to reduce a field strength of the first band near
the to receiver.
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A multi-frequency antenna comprising an IMD element, one
or more active tuning elements and one or more parasitic
elements. The IMD element is used in combination with the
active tuning and parasitic elements for enabling a variable
frequency at which the antenna operates, wherein, when
excited, the parasitic elements may couple with the IMD
element to change an operating characteristic of the IMD
element.
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57) ABSTRACT

A wireless communication device or a split band diversity
antenna arrangement (10, 20, 30 or 41) has a first multi-band
antenna (22 or 14) located at a bottom portion (11) of the
wireless communication device and selectively coupled to a
diversity receiver (26), a second multi-band antenna (24 or
12) located at a top portion (13) of the wireless communica-
tion device and selectively coupled to a dual band transceiver
(28), a band splitter (25) splitting an input from the first
antenna into a first output and a second output where the first
output serves as an input to the diversity receiver, and a band
combiner (27) that combines the second output of the band
splitter with a signal from the second antenna to provide an
input signal to the dual band transceiver.
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