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67 ABSTRACT

A multi-band antenna is disclosed and comprises a substrate
and an electro-conductive layer. The electro-conductive layer
comprises: a feed-in terminal; a ground terminal; a connect-
ing portion extended forward from the feed-in terminal; a first
high frequency portion extended leftward from the connect-
ing portion for controlling a third frequency band; a low
frequency portion bent and extended leftward from the con-
necting portion for controlling a first frequency band and a
second frequency band; and a second high frequency portion
extended rightward from the connecting portion for control-
ling a fourth frequency band. Furthermore, the second high
frequency portion is connected with the ground terminal and
wider than the first high frequency portion; and harmonic
oscillations are generated between the second and first high
frequency portions to control a fifth frequency band. Hence,
the multi-band antenna of the present invention can meet the
requirement of various communication standards.
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57 ABSTRACT

A modal adaptive antenna system that dynamically samples
proximity sensors or other sensors to determine the use case
for the wireless device and then adjust the antenna radiating
mode to optimize communication link performance. The
modal adaptive antenna system is capable of modifying the
antenna radiation pattern to improve communication link
quality along with near-field parameters such as SAR and
HAC. An algorithm and look-up table containing pre-mea-
sured electrical parameters to include TRP, TIS, and SAR are
developed and integrated with hardware which includes an
antenna and active components to dynamically modify the
radiation pattern of the antenna as well as proximity sensors
and or other sensing devices.
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Publication Classification

(51) Int.ClL

Electronic devices may be provided with antenna structures
such as distributed loop antenna resonating element struc-
tures. A distributed loop antenna may be formed on an elon-
gated dielectric carrier and may have a longitudinal axis. The
distributed loop antenna may include a loop antenna resonat-
ing element formed from a sheet of conductive material that
extends around the longitudinal axis. A gap may be formed in
the sheet of conductive material. The gap may be located
under an opaque masking layer on the underside of a display
cover glass associated with a display. The loop antenna reso-
nating element may have a main body portion that includes
the gap and may have an extended tail portion that extends
between the display and conductive housing structures. The
main body portion and extended tail portion may be config-
ured to ensure that undesired waveguide modes are cut off

HOI1Q 7/00 (2006.01) during operation of the loop antenna.
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(75) Inventors: SHU-WEI CHANG, Tu-Cheng (TW); H01Q 1724 (2006.01)
HSIN-HUNG LIU, Tu-Cheng (TW); (52) US.CL
FU-HSIUNG YANG, Tu-Cheng (TW) USPC e 343/702
(73) Assignee: HON HAI PRECISION INDUSTRY
® CO., LTD., Tu-Cheng (TW) 67 ABSTRACT
(21) Appl. No.: 13/329,232 An electronic device includes a first antenna and a second
antenna both defined in a housing of the electronic device and
(22) Filed: Dec. 17, 2011 respectively connected to a PCB of the electronic device by a
component. A slot is defined between the first antenna and the
(30) Foreign Application Priority Data second antenna. The slot forms a capacitor and an inductor to
form a filtering circuit for reducing interference between the
Nov. 17,2011 (TW) o 100141944 first antenna and the second antenna.
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(76) - Inventor: - Heikki Korva, Tupos (FI) USPC oo 343/702
(21) Appl. No.: 13/579,559
(22) PCT Filed: Feb. 7,2011 67 ABSTRACT
(86) PCT No.: PCT/FI2011/050102
§371 (©)(1) A monopole antenna applicable especially to small mobile
), (4) Daté: Jan. 11, 2013 stations. The radiator (331) of the antenna is trough-like so
that it covers the head surface, front and rear surfaces and both
30) Foreign Application Priority Data side surfaces of the dielectric cover (310) of the radio device
at an end of the device. On the side of the side surfaces there
Feb. 18,2010 (FI) oo, 20105158 are slots (SL1, SL2) in the radiator starting from its edge for
Publication Classification increasing the electric size. The radiator is fed electromag-
netically by a separate element (320) which is shaped so that
(51) Imt.Cl the antenna has at least two operating bands. The ground
HOIQ 124 (2006.01) plane of the antenna is apart from the radiator, thus not
HOIQ 5/00 (2006.01) extending inside the ‘trough’.
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(54) RADIO-FREQUENCY DEVICE AND (52) US.CL
WIRELESS COMMUNICATION DEVICE USPC .o 343/722
(76) Inventors: Hsiao-Yi Lin, Hsinchu (TW); .
Jhih-Yuan Ke, Hsinchu (TW); 67 ABSTRACT
Chih-Ming Wang, Hsinchu (TW) . . . . .
The present invention discloses an RF device for a wireless
(21) Appl. No.: 13/350,842 communication device, including a grounding element, an
. antenna, including a radiating element, a feed-in element, a
(22) Filed: Jan. 16, 2012 coupling element, a switch, coupled between the coupling
. A . element and the grounding element, for connecting or discon-
GO Foreign Application Priority Data necting the grounding element to the coupling element, such
Nov. 17,2011 (TW) 100142160 that the antenna respectively operates in a first frequency
Dec. 20’ 2011 (TW) oo 100147446 band and a second frequency band, and a grounding terminal,
e for coupling the grounding element, a capacitive sensing
Publication Classification element, for sensing an environment capacitance within a
specific range through the radiating element, at least one
(51) Imt.Cl capacitor, for blocking a DC route from the grounding termi-
HOIQ 1/00 (2006.01) nal to the grounding element.
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Publication Classification
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ABSTRACT

An antenna includes an elongated magnetic core, a secondary
magnetic path member, a spacer and a coil. The secondary
magnetic path member is disposed near the core, and forms a
secondary magnetic path. The spacer is disposed between the
core and the secondary magnetic path member so as to pre-
vent the core and the secondary magnetic path member from
being magnetically coupled. The coil is formed by winding a
wire around the core in such a way as to bundle the core and
the secondary magnetic path member together.
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Publication Classification
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HOIQ 1/40 (2006.01)
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167) 2 343/873
57 ABSTRACT

The present invention provides a plastic unit internally

Gueishan (TW) embedded with an antenna and a manufacturing method of
the same. The manufacturing method comprises the steps of
(21) Appl. No.: 13/488,814 preparing a plastic housing, installing an antenna metal wir-
ing on the plastic housing, and covering a heated and softened
(22) Filed: Jun. 5, 2012 thermoplastic material on the antenna metal wiring and the
plastic housing. The cooled thermoplastic material and the
(30) Foreign Application Priority Data plastic housing are combined as a plastic member. The
antenna metal wiring is internally embedded in the plastic
Nov. 23,2011 (TW) o, 100142938 member.
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(73) Assignee: SHARP KABUSHIKI KAISHA, (
Osaka-shi, Osaka (JP) CPC .ot HO01Q 3/247 (2013.01)
’ USPC i 343/876
21) Appl. No.: 13/812,572
(1) Appl-No ’ 57) ABSTRACT
(22) PCT Filed: Aug. 30,2011 Provided is an antenna device (1) including: an antenna ele-
ment (120); a substrate (100) on which a ground conductor is
(86) PCTNo.: PCT/JP2011/069563 provided; a first feeding portion (130); a second feeding por-
§371 (©)(1), tion (140); and a switching section (111, 131, 141). A direc-
(), (4) Date:  Jan. 28,2013 tion in which high frequency electric current mainly flows in
the ground conductor is different from while the first feeding
(30) Foreign Application Priority Data portion (130) feeds the antenna element (120) to while the
second feeding portion (140) feeds the antenna element
Aug. 30,2010 (JP) oo 2010-192827 (120).
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Publication Classification

Int. CI.
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100 23

(52) US.CL

USPC v 3437700 MS
(57) ABSTRACT
The present invention discloses a broadband printed antenna
used ina notebook for receiving and emitting electromagnetic
wave signals. The broadband printed antenna includes a sub-
strate and a conductive layer formed on a front face of the
substrate. The conductive layer includes a feeding portion for
transmitting electromagnetic wave signals, a radiation por-
tion extending leftward along an end of the feeding porting, a
short portion being bent and spiral and extending rightward
along the end of the feeding portion, and a ground portion
extending along the short portion. The present invention
includes the short portion being bent and spiral at the right
side of the feeding portion for compensating a band of the
notebook so that the band can reach 2.3 GHz-2.7 GHz,
thereby meets various requirements of communication stan-
dards.
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Publication Classification

(51) Int.CL
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(52) US.CL
CPC ... HO1Q 1/38 (2013.01); HOIQ 9/06 (2013.01)
USPC oo, 3437700 MS; 29/600
(57) ABSTRACT

A dual feed port dual band (DFDB) antenna module compris-
ing a first antenna element disposed on a first planar surface,
a second antenna element disposed on a second planar sur-
face, and a third antenna element disposed on a third planar
surface. A first feed port is coupled to a first transceiver circuit
adapted to operate in a first band and a second feed port is
coupled to a second transceiver circuit adapted to operate in
the first band and to a receiver circuit adapted to operate in a
second band. The first and second feed ports are oriented
substantially orthogonal with respect to each other.
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7 ABSTRACT

A gquad-band internal antenna may include an antenna radi-
ating element, a first slotted hole and a second slotted hole
arranged on a printed circuit board. The first slotted hole may
be arranged along a direction perpendicular to the current
flow direction of the printed circuit board, and the second
slotted hole may be arranged between a ground pin and a feed
pin of the antenna radiating element, such that the first slotted
hole and the second slotted hole are both open slotted holes.

Acrobet 3



US 20130135156A1

a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2013/0135156 A1

Tsai et al,

(43) Pub. Date: May 30, 2013

(54)

(73)

(73)

(21)

(22)

D)

MULTI-BAND ANTENNA FOR PORTABLE
COMMUNICATION DEVICE

Inventors: Tiao-Hsing Tsai, Taoyuan City (TW);
Chi-Yin Fang, Taoyuan City (TW);
Chao-Hsu Wu, Taoyuan City (TW);
Tsung-Ming Kuo, Taoyuan City (TW);
Chun-Yuan Wang, Taoyuan City (TW):
Chien-Pin Chiu, Taoyuan City (TW)

Assignee: HTC CORPORATION, Taoyuan City
(TW)

Appl. No.: 13/304,722
Filed: Nov. 28, 2011
Publication Classification

Int. CI.
H010 5/01 (2006.01)

s
o~
ot
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(57) ABSTRACT

A multi-band antenna for a portable communication device is
disclosed, in which the communication device includes a first
housing, a second housing and a substrate. The multi-band
antenna includes a feeding portion, a system ground plane, a
metal ring, a resonant cavity, a first and a second radiating
portion. The system ground plane is disposed on the substrate.
The metal ring is connected to the first housing, and forms a
space with the first housing to accommodate the substrate, in
which the metal ring is electrically coupled to the system
ground plane through a plurality of ground ends. The resonant
cavity is formed between the system ground plane and the
metal ring to generate a first resonant mode. The first and the
second radiating portion are disposed on the second housing,
for generating a second and a third resonant mode, respec-
tively.
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(57) ABSTRACT

A portable communication device includes an appearance, a
substrate and a switchable resonant antenna. The substrate is
disposed in the appearance, and the substrate has a ground
plane. The switchable resonant antenna comprises a first con-
nection portion, a switching unit, a first metal element and a
second metal element. where the first connection portion is
electrically coupled between the ground plane and the switch-
ing unit, the switching unit is configured to electrically couple
the first connection portion to the first metal element or the
second metal element according to a control signal generated
corresponding to a detecting result, in order to generate a first
resonant mode.

150

: |
146 -1 158 156 154 151 152 | |-}~ 112

1 /) I

e
a%sY

s

28 09
s

R
K

K

%

.
bt

o
O
R

136 132 134 138

130

Acrobet 3



US 20130135158A1

a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2013/0135158 A1

Faraone et al.

(43) Pub. Date: May 30, 2013

(54)

(73)

(73)

(21)

(22)

UNINTERRUPTED BEZEL ANTENNA

Inventors: Antonio Faraone, Fort Lauderdale, FL.
(US); Giorgi G. Bit-Babik, Sunrise, FI
(Us)

Assignee: MOTOROLA SOLUTIONS, INC.,
Schaumburg, IL (US)

Appl. No.: 13/308,100

Filed: Nov. 30, 2011

Publication Classification

(51) Int.CL

HOIO 1/24 (2006.01)
(52) US.CL

TSPE s SA3IT 00,
(57) ABSTRACT

A bezel forms a continuous, uninterrupted outer perimeter
around the outside of a handheld radio device. The bezel is
made of an electrically conductive material and is used as an
antenna element. The bezel can be operated in either a com-
mon excitation mode or a differential excitation mode,
depending on whether a user is presently holding the device,
and making contact with the bezel.
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Publication Classification

(51) Int.CL
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(52) US.CL
CPC cooovorvvvcersesvveivssnnsisen. HOIQ 9706 (2013.01)
USPC oo eseseeeerersesseosssnesnenees 3431745

(2006.01)

(57) ABSTRACT

An antenna system is capable of optimizing communication
link quality with one or multiple transceivers while suppress-
ing one or multiple interference sources. The antenna pro-
vides a low cost, physically small multi-element antenna
system capable of being integrated into mobile devices and
designed to form nulls in the radiation pattern to reduce
interference from unwanted interferers. The antenna system
operates in both line of sight and high multi-path environ-
ments by adjusting the radiation pattern and sampling the
received signal strength to reduce signal levels from interfer-
ers while monitoring and optimizing receive signal strength
from desired sources.
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Publication Classification
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43) Pub. Date: May 30, 2013
(52) U.S.CL

CPC oo HOTQ 5/0034 (2013.01)

USPC oo eees. 3437749
(57) ABSTRACT

In a radiator, a large loop is formed by radiation conductors,
first and second capacitors, and first and second inductors,
and a small loop is formed by portions of the radiation con-
ductors close to each other, the second capacitor, and the
second inductor. The radiator is configured such that its first
portion, second portion, and third portion resonate at prede-
termined frequencies, respectively. The first portion extends
along the large loop, and includes the first inductor, the first
capacitor, and one of the second inductor and the second
capacitor. The second portion includes a section extending
from a feed point to a second position through one of the first
inductor and the first capacitor. and includes the small loop.
The third portion includes a section extending from the feed
point to the second position through the first capacitor.
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An antenna module includes a substrate, a main radiation
structure, a strip-shaped radiation structure, a grounding
structure, a shorting structure, a parasitic radiation structure
and a metal radiation member. An acute angle is included
between a first edge of the main radiation structure and a
longitudinal edge of the substrate. The main radiation struc-
ture has a signal feeding portion and a connecting portion.
The strip-shaped radiation structure is extended from a sec-
ond edge of the main radiation structure. The shorting struc-
ture is U-shaped. A first end of the shorting structure is con-
nected to the signal feeding portion and a second end of the
shorting structure is connected to the grounding structure.
The parasitic radiation structure is extended from the ground-
ing structure and parallel to the first edge. A constant distance
is between the parasitic radiation structure and the first edge.
The metal radiation member is connected to the connecting
portion.
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(57) ABSTRACT

A MIMO antenna for improving isolation is disclosed. The
disclosed antenna includes a dielectric feature; a ground
plane included in a first layer of the dielectric feature; a first
radiator, which is electromagnetically joined with a first feed
point, configured to radiate a first RI* signal, and joined with
the ground plane; a second radiator, which is electromagneti-
cally joined with a second feed point. configured to radiate a
second RF signal, and joined with the ground plane; and a
connector line, which is joined with a particular point of the
first radiator and with a particular point of the second radiator
to connect the first radiator with the second radiator. The
disclosed antenna can improve isolation properties between
multiple antennas and can ensure adequate isolation proper-
ties even when the distances between multiple antennas are
set to be relatively small.
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HOIQ 1/38 (2006.01) antenna function. Furthermore, the arrangement is reason-
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Antenna feed 2

Active antenna

Antenna feed 1
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(57) ABSTRACT

A self-reconfigurable multimode antenna system where load-
ing conditions of sensors are analyzed and used to generate
control signals to dynamically reconfigure an antenna for
improved performance. One or multiple sensors can be
coupled to the antenna to dynamically change the radiating
structure. One or multiple sensors can be coupled to the input
or matching section of the antenna to improve or alter the
impedance match of the antenna. An algorithm to relate load-
ing effects of sensors to dynamically adjust the antenna is
described.

Hand or body loading
of antenng

Examples of multi-feed antennas

feeds can be conducted

- Hand or body loading of device can be sensed
and comparison of antenna performance between

- Best antenna feed selected for loading environment
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An approximately planar antenna assembly can be formed or
Related U.S. Application Data used, such as comprising a printed circuit board assembly. In
(60) Provisional application No. 61/565,205, filed on Nov, a0 example, the approximately planar antenna assembly can
30. 2011 include a dielectric material and a conductive loop compris-
’ ’ ing an outer loop portion having a first conic section an inner
Publication Classification loop portion having a second conic section located within a
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An exemplary embodiment of an antenna arrangement gen-
(22) Filed: Aug. 24,2012 erally includes a board including a ground plane, a radiating
L element, and a first parasitic element. The radiating element is
Related U.S. Application Data dimensioned for providing resonance at a first frequency. The
(63) Continuation of application No. PCT/CN2010/ radiating element is arranged at a first edge of the board. The
070729, filed on Feb. 24, 2010. first parasitic element is arranged at a second edge of the
board opposite the first edge. The first parasitic element is
Publication Classification dimensioned for providing resonance at another frequency
near the first frequency for providing coverage of a first fre-
(51) Int.Cl. quency band. A major extension of the first parasitic element
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A penta-band internal antenna and a mobile communication
terminal may include: a first high-frequency branch, a second
high-frequency branch, and a low-frequency branch of an
antenna radiating element, and a first slotted hole and a sec-
ond slotted hole arranged on a printed circuit board. The first
slotted hole may be arranged along a direction substantially
perpendicular to the current flow direction of the printed
circuit board. The open-circuit end of the low-frequency
branch may be fitted into the first slotted hole and the open-
circuit end of the second high-frequency branch may be fitted
into the second slotted hole.
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57 ABSTRACT

A non-feeding element is provided with a proximity-provid-
ing gap from a feeding element, and a resonant state is gen-
erated there by capacitive coupling. The non-feeding element
resonates at a frequency different from a resonant frequency
of the feeding element. The feeding element and the non-
feeding element have alongside-ground-terminal extending
portions spaced from an edge surface at one end of a ground
surface formed on the circuit board and to extend in a direc-
tion along the edge surface at the one end of the ground
surface. The feeding element and/or the non-feeding element
is formed three-dimensionally with a plurality of bending
portions so that at least parts of the alongside-ground-termi-
nal extending portion of the feeding element and the ground-
terminal extending portion of the non-feeding element have
substantially the same amount of spacing from the ground
surface.
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ABSTRACT

A three-feed, low-profile antenna offers high port-to-port
isolation and multiband operation. Applications for the
antenna include, but are not limited to, USB dongle, netbook,
notebook, tablet, laptop, and set-top box applications requir-
ing 3-feed MIMO or diversity protocols.
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An antenna module in provided. The antenna module
includes a metal housing, a radiator and a feed conductor. The
metal housing includes a housing surface and a through hole.
The radiator surrounds the metal housing. The feed conductor
connects the radiator to an inner circuit inside the metal
housing via the through hole.
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ABSTRACT

Antenna systems comprising modal antennas for use in diver-
sity and similar schemes include a modal antenna capable of
multiple antenna modes wherein a distinct radiation pattern
exists for each antenna mode, and a control signal for direct-
ing variation of the antenna modes. Methods for designing
modal diversity antennas are further disclosed.
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An antenna structure includes a matching circuit, a flexible
printed circuit board, and an external metal element. The
matching circuit is configured to provide impedance. The

(21) Appl. No.: 13/454,981

(22) Filed: Apr. 24,2012 flexible printed circuit board has a variable shape, wherein a
metal wire is disposed on the flexible printed circuit board.
30) Foreign Application Priority Data The external metal element is coupled to a signal source
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Providing an antenna matching IC

Obtaining a used frequency band of
the RF IC, so as to obtain a frequency
band signal

Adjusting an impedance of the matching
IC according to the band signal, so that
the antenna achieves impedance
matching
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7 ABSTRACT

A wireless electronic device may include antennas formed at
different locations on the device. The wireless electronic
device may include transceivers that are used to wirelessly
communicate in different frequency bands by transmitting
and receiving radio-frequency signals in the frequency bands.
The transceivers may include Wi-Fi® transceivers and cellu-
lar transceivers such as Long Term Evolution transceivers.
The wireless electronic device may include antenna switch-
ing circuitry interposed between the transceivers and the
antennas. The wireless electronic device may include control
circuitry that controls the antenna switching circuitry to
ensure that radio-frequency transmissions in adjacent fre-
quency bands are routed to different antennas. By routing
radio-frequency transmissions in adjacent frequency bands to
different antennas, self-interference between communica-
tions in the adjacent frequency bands may be reduced. Self-
interference may also be reduced by performing time division
multiplexing to isolate radio-frequency signals that are trans-
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An electronic system and a second electronic device having
the same include a first electronic device and a second elec-
tronic device. The first electronic device includes a first
antenna, a control module, a connecting port and a switch
module. The second electronic device includes a second
antenna, a corresponding connecting port and a second
antenna. When the connecting port of the first electronic
device is connected to the corresponding connecting port of
the second electronic device, the first electronic device
switches from the first antenna to the second antenna of the
second electronic device via the switch module, and the first
electronic device can carry out wireless communication via
the second antenna of the second electronic device.
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