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A dual-band antenna for use in a wireless network device
compnises first, second, and third radiators. The first and
second radiators are connected by astand portion, The second
radiator is o generally C-shaped plate having a connecting
section and a free-end portion, A ground end and an inpur 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 viaa
conductive post anxd is parallel to the second radistor. The
second and third radiators are provided on the substrate while
the first rudiator is provided outside the substrute. The first,
second, and third radiators are parallel 10 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 o the linst housing sectwon.
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
clectrically open,
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An object of the present invention is to obtain high radiation
efficiency by strengthening electromagnetic coupling in an
antenna device that supplies @ radiation current by the ¢lec-
tromagnetic coupling. Anantenna device includes a substrate
110 and & conductor pattern that mchudes a radiation condue-
tor 121, a feed conductor 122, and a coupling conductor 123
lormed on the substrate 110, Both the feed conductor 122 anxd
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 10 a feed line, and other end 1224 is connecied to
# ground pattern. A coupling portion 1226 of the feed con-
ductor 122 is substantially U-shaped, and the coupling con-
ductor 123 is electromagnetically covpled to the coupling
portion 1226 of the feed conductor 122, Because the feed
conductor 122 s gently curved. an electric filed concentration
can hardly ocour. The leagth of the feed conductor 122 ¢an be
increased. and thus it is possible to obtain a strong electro-
magnetic coupling with the coupling conductor 123.
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A portable terminal comprises a ground portion mounted ina
body of the portable terminal, and configured to form clectri-
cal ground of a ¢ircuit board which comrols the portable
terminal. @ conductive member mounted to a case which
forms appearunce of the body, and formed of a conductive
material, a first radiator electrically connected to the ground
portion s0 as 1o be fed by the ground portion, and configured
to transmit and receive radio electromagnetic waves, a second
radiator formed of'a conductive matenial, and connected to the
conductive member 50 45 to form an antenny 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 ad the antenna pattern form a
dipole antenna.
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(TW) ‘ asecond anfenna unit shaped as & loop antenni and connected
to the first antenna unit. The first antenna unit receives/sends
(21) Appl. No.: 12/696,156 wircless signals st relatively higher frequencies, the second
antenna unil receives'sends wireless signals al 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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An active tuned loop-coupled antenna capable of optimizing
performance over incremental bandwidths and capable of
tuning over & large total bandwidth to be used in wireless
communications. The active loop is capable of serving as the
radianng element ora 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 vet additional extension of the bandwidth along with
increased optimization of antenna performance over the fre-
quency range of the antenna.
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{37) ABSTRACT

A maobile 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 8 second portion extending outwardly
therefrom defining an L-shape, and a wrap-around antenna
¢lement lying along adjucent contignous exterior surfaces of
the first and second substrate portions. The wrap-around
antenna assembly may further include an antenna feed anm
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 surtace thereof.
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(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 antenns window may be formed
from dielectric or from antenng window slots in a conductive
member such s a conductive wall of the electironic device
housing. An antenna may have an antenna resonating element
that is backed by a conductive antenna cavity. [he antenna
resonating element may have antenna resosating element
slots or may be fonmed vsing other antenna configurations
such as mverted-F configurations. The anteana cavity may
have conductive vertical sidewalls and a conduetive rear wall.,
The antenna cavity walls may be formed from conductive
lavers on o dielectnc antenna support structure
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An antenna apparatus and 5 mobile terminal having the same
are disclosed. The antenna spparatus includes: a first antenna
portion patterned at one surface of the electronic ¢circuit
board: and a can type second antenna portion electrically
connected 10 one end of the first anfenna portion amd sepo-
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 anteana portion is connected
1o the one surface of the clectronic circuit board using a SMID
methad through o floating padd formed in the one surface of the
electronic circuit board.
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A bousing antenns system is proposed, by means of which
awtoratic mass production of basic electrical or electronic
devices having such a housing antenna system may be carried
out n an economical and time-saving manner. This is
achieved i that the housing antenna system 1s based on
pressure contacting between the metallic antenna housing
and the associated clectronic circuit in order to operate the
antenna housing as a housing antenna, using clastic clements,
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An antenna element includes: a first conductive plate which 1s
approximately rectangular: a second conductive plute which
shares one side of the first conductive plate in the width
direction, which is placed substantially perpendicularly 1o the
first conductive plate. and which is approximately rectangu-
lar; o 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 fisst conductive
plate, which is placed perpendicularly 1o be opposed 1o 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: 4 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 perpendiculariy to the fourth conductive
plnte; shits 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
1o the first conductive plate or the second conduetive plate;
and a feed pin which is connected to the first conductive plate
or the second conductive plate in paraliel to the short pin and
in adjacent 1o the short pin
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Embodiments of the present invention provide an inlay for
use in multiple applications including a contact smart card, a
contactless smart cand, a ticket, # secured document, a combi
smart card and a dual intertace 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 10 and making an electnical connection between
each of the tenminal pads: wherein the terminal pads and
polymer PCB are positioned to allow the inlay 10 be used in 4
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 interfoce smart card; wherein, when the inlay is 10 be
used in g contactiess 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 1o the antenna.
One method for producing the inlays is also disclosed.
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(57) ABSTRACT

A mobile communications device having a patch antenna
which has defined therein at least two slots each having two or
more parts, The at least two slots may include an L-shaped
slot and a C-shaped slot, wherein the slots can be open or
closed. The [-shaped slot may be an open-slot projecting into
the pateh antenna from the edge. Ground and signal connec-
tions may be at the edge of the patch on either side of the
|.-shaped slot. The C-shaped slot may be nested within the
L-shuped slot,
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(57) ABSTRACT

Antennas are provided forelectronic deviees such as portable
computers. An electronic device may have a housing in which
an antenna s mounted. The housing may be formed of con-
ductive materials. A dielectric antenna window may be
mourted in the housing 10 allow radio-frequency signals to be
transmitted from the anteana and to allow the anterma 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 (o minimize near-
field radiation hotspots, The parasitic antenna resonating
¢lement may be formed using o capacitor electrode for the
proximily sensor. A fernte layer may be interposed between
the parasitic clement and the antenna window.
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A portable terminal comprises: a tenminal 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 antennis com-
prises: @ figst conductor having @ physical condition to be
operable at the second band: and a second conductor having a
physical condition 1o resonate an electromagnetic wave of the
first band so as to reduce 2 field strength of the first band near
the to receiver.
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(57) ABSTRACT

A wireless communication device or a split band diversity
antenna arrangement (10, 20, 30 or 41) bas 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) Jocated at & top portion (13) of the wireless communica-
tion device and selectively coupled to a dual band transceiver
{28). @ band sphitter (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
sphitter with a signal from the second antenna 10 provide an
input signal to the dual band transceiver.
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