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An antenna structure hos a first resonance mode and a second
resomance mode. The antenna structure consists of a first
radiation element. o second radintion element, o grounding
element, and a signal feeding element, The first radiation
element resonates at a first operating frequency band corre-
sponding 1o the first resonance mode. The second radiation
clement is extended from a first end of the first radiation
element and resonates at a second Upg‘rilli)lg. frequency band
corresponding to the second resonance mode. The grounding
element is extended from a second end of the first radiation
clement. The signal feeding element is disposed between the
fiest radiation element and the grounding element. The second
radiation element, the first radiation element, and the ground-
ing element are formed by bending a slender metal sheet.
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(587) ABSTRACT

A mobile communication device inchuding a first appenrance
and an antenns is provided. An upper surface of the first
appearance is bent a lirst angle [rom a border between a
display area and a non-display area toward a display direc-
tion, and a lower surface of the first appearance 1s bent a
second angle from a bending point toward the display direc.
tion, wherein the bending point of the lower surface is corre-
sponding to the display area of the upper surface. The antenna
18 disposed in the mobile communication device and corre-
sponding to the non-display area of the first appearance. The
antenng transmits and receives signals processed by the
mobile communication device.
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A portable terminal includes a terminal body, @ fisst antenna
provided on a fisst portion of a circuit board having a first
ground that is used by the first antenna, and an antenna assem-
bly integrated into the terminal body, The antenna assembly
ofthe portable terminal includes at least one diversity antenna
fed to the circuit board and formed on a second portion of the
circuit board having a ground that is indlependent from the
first ground. The at least one diversity antenna is formed into
an angled configuration with respect to the circuit board.




A 0 Y 1 0 W 0 0
US20100302111A1
a9 United States

a2 Patent Application Publication (0 Pub. No.: US 2010/0302111 Al

KOTAKA et al. (43) Pub. Date: Dec. 2, 2010
(54) MULTIBAND PLANAR ANTENNA AND Publication Classification

ELECTRONIC EQUIPMENT (51) Int.CL

. HOIQ %04 (2006.01)
(75)  Inventors: Yuki KOTAKA, Tokyo (JP): HOIQ 1724 (2006.01)
Shigeru Yagi, Tokyo (JP) HO1Q 5/00 (2006.01)
(52) US.CL cccnenrienceeeaene.. 343/702; 333/700 MS
Comespondence Address: - ; .
HOLTZ, HOLTZ, GOODMAN & CHICK PC S APSIRAET
220 Fifth Avenue. 16TH Floor Disclosed 15 a multiband planar antenna including: an msu-
NEW YORK, NY 100017708 (US) lating film, & first anfenna section anxd a second antenna sec-
tion facing to the first antenna section across a feeding point
(73)  Assignee: Casio Computer Co., Ltd.. Tokyo on a film, wheren the fist antenna section includes: a finst
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ing dircction corresponds to a first resonance frequency: a
shorter second antenna element st a predetermined distance

(1) Appl-No-: 12/776,583 from and in parallel with the first antenna element: and s first
i coupling section to couple the first and second antenna ele-
(22) Filed: May 10, 2010 ments, wherein a length in the extending direction of a first
clearance corresponds to a resonance frequency higher than
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section includes: third and fourth antenna elements; o second
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Anantennaarrangement implemented within a printed circuit
board (PCB) having three metal co plasar layers, for use in
multiple input multiple ovtput (MIMO) commumcation sys-
tems. The antenna arangement comprises o first dipole
antenna and second dipule antenna, substantially symmetri-
cal to the first dipole antenna a slot antenna positioned sub-
stantially hetween the first and the second dipole antennas.
The antenna arrangement is implemented in three coplanar
metal lavers. The antennas are used for MIMO communica-
tion systems, specifically complying with IEEE 802.11n and
are shaped such that their combined radiation pattern exhibits
a substantially omni-directional radiation pattern.
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A microstrip antenna located on asubstrate with o first surface
and a second surface opposite to the fist surface includes a
feeding portion, a grovnding portion, and a radiating portion,
The feeding portion is located on the first surface of the
substrate to feed electromagnetic signals. The grounding por-
tion is located on the second surface of the substrate. The
radiating portion s located on the first surface and includes a
fiest radiating part, a second radiating part, a third radiating
part. and a fourth radiating part, Each of the first radiating
part, the second radiating part, and the thind radiating part 15
on a rectangle-shaped strip line, The first radiating part is
connected to the feeding portion. The fourth radisting part is
perpendicularly connected to a second end of the third radi-
ating part.
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(57) ABSTRACT

Various embodiments of an internal multi-band antenna
architecture for o mobile computing device are descnbed. An
internal antenna architecture for a mobile computing device
may include multiple antenna clements, including a first
nternal antenna clement configured to operate in a downlink
Irequency sub-band of at least one frequency band for com-
munication in a first mode. and a second internal antenna
clement configured o operate in an uphink frequency sub-
band of the at least one frequency band for communication in
the first mode. Other embodiments are described and
claimed.

218

202

208

o 200
-
A
- 210
206
212
s
L

-




US 20100307787A1

a0 United States

a2 Patent Application Publication (0 Pub. No.: US 2010/0307787 Al

Ohmori et al. (43) Pub. Date: Dec. 9, 2010
(54) SLIDABLE-TYPE PORTABLE TERMINAL (30) Foreign Application Priority Data
(75) Inventors: Hiroaki Ohmori, Miyagi (JP) Jan. 31,2008 (JP) e 2008020757
Hideo Nakanishi, Kanogawa (JP):
Takeshi Yamaguchi. Konugawa Publication Classification
(JP); AKkito Sakamoto, Kanagawa = y
(JP): Yasunori Komukai, Miyagi (31 Int. C1.
ap) HO5K 5/02 (2006.01)
Comespondence Address: (£.7) I 15 o SYSVEIAnTORIesnomperwm— | ') |
Seed Intellectual Property Law Group PLLC
701 Fifth Avenue, Suite 5400 .
Seatthe, WA 98104 (US) (57) ABSTRACT
(73) Assignee: PANASONIC CORPORATION. A slidable-type pn‘nablc terminal hes s first enclosure: a sec-
Osaka (JP) ond enclosure: a first board arranged in the finst enclosure: a
second board arranged in the second enclosure; an antenna
219 Appl. No: 12/865.352 ck‘clrically connected to the first board: » connecting unit that
(20 App clectrically connects together the first board and the secomd
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F'he present invention is related to @ mobile communication
device. The device comprises a dielectric substrate, a first
ground plane. an antenna element. a second ground plane, and
an equivalent band-stop circuil. The first ground plane 1s
disposed on the dielectric substrate, The antenna element is
disposed on the diclectric substrate or nearby the diclectric
substrate and is connected to a signal source disposed on the
dielectric substrate. The second ground plane is disposed
nearby one edge of the first ground plane and is connected to
the first ground plane through a metal strip, The equivalent
band-stop circnit is disposed on the second ground plane axd
includes a slit and a capacitive element. The open end of the
shit1s near the metal strip, The capacitive element 3s mounted
across the slit,
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(57) ABSTRACT

A built-in antenna apparatus for a Global Positioning System
(GPS) of a portable tenminal is provided. The apparatus
includes a case frame for forming an exterior of the terminal,
a main board fastened by the case frame and having o feeding
portion and 4 ground portion of an antenna radiator, wd an
antenna radiator having a feeding point and ground point to be
electrically connected 10 the feeding portion and ground por-
tion of the main board, and is curved in a horizontal direction
and a vertical direction of the terminal sbout 4 center of one
upper-side comer of the termminal
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(TW) A multiband antenna includes a fiest radio unit closed loop
and a second radio unit connected 10 the first radio unit and
(21) Appl. No.: 12/693,641 svimmetrical structure. When the multiban! antenna func-
tions, the first radio unit functions as a balanced loop antenna,
(22) Fiked: Jan. 26, 2010 and the secomd rudio unit functions as a dipole anteana
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ABSTRACT

An antenna includes a dipole radiator region forming a series
resonant tank having a first quality factor value Q1. and a loop
compensator/radiator region integral with the dipole region
and forming a parallel resonant tank having a second quality
factor value Q2 that is substantially equal 1o Q2. The antenna

(21) Appl No.: 12/480,370 may be a comiuctive sheet antenna (e,g., comprising copper
tape) having a generally “A” shaped struciure with a discon-
(22) Filed: Jun, 8, 2009 tinuity in a middic segment.
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A multiband single-strip monopole antenna includes a dielec-
Iric substrate, a ground plane, and @ radiating portion. The
ground plane is disposed on one surface of the dielectric
substrate without completely covering the surface of the
dielectric substrate, The radiating portion is disposed on the
surface of the diclectric substrate without overlapping the
ground plane, and is internally embedded with an inductive
¢lement. via which a continuous path through the inductive
element is formed between a start point and an open end of the
radinting portion. Since the inductive element can compen-
sate for an increased capacitive reactance caused by a reduced
antenny kength. good antenna matching can still be achieved

(TW) i, 098118975 even when the size of the antenna 15 reduced
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A chip antenna device includes a single or multi-layer dielec-
tric substrate, a radiator body, one or a plurality of first cou-
pling electrodes formed on the radiator body, and a ground
radiator formed on the upper or lower surface or inter-Javer in
another end of the substrate. It s designed by using loops and
coupling concepts, The chip anfenna device does not reguire
large areas and ¢lear space but has high radiation efficiency, It
adjusts the impedance matching and operation frequency by
changing the signal feed position, so that Jow frequency
operation can be achieved without increasing the area of said
antenna meeting the requirements of compact size for elec-
tronie products.
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(57) ABSTRACT

An integrated multi-band antenna module includes o first
antenna body having a first body and a second body, and a
second antenna body having a third body und a fourth body,
The first to the fourth body have relative radiating portions,
feed lines. and ground hines. The radiating portions have
relative arms, antenna portions, feed arms, amxd conducting
1op plates. Resonant excitation sources are formed by capaci-
tive coupling effects from gaps between the sbove compo-
nents, The capacitive coupling effects also lower the indue-
tance effect and the reflection loss. Mirror effect and large-
scaling conducting top plates are used to raise a radiating
effect. The relative gaps form the capacitive coupling elfects
to receive optimized frequencies so that a small-size inte-
grated antenna with multi-band, high rudiating effect, good
resonant effect, and suitable for an ulira wide bandwidth
operation is achieved.




US 20100315297A1

a2 Patent Application Publication (0, Pub. No.: US 2010/0315297 Al

a9y United States

Wu et al.

(43) Pub. Date: Dec. 16, 2010

(54) WIRELESS DEVICE AND METHOD FOR

MANUFACTURING THE SAME

Publication Classification

(511 Int. CL
(76)  Inventors: Min-Chung Wu, Taoyuan County Hoi Q 124 (‘2,00(“0“
(TW); Shao-Chin Lo. Misoli City HOSK 13/00 (2006.01)
(TW)
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Correspondence Address:
NORTH AMERICA INTELLECTUAL PROP-
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P.O. BOX 506
MERRIFIELD, VA 22116 (US) The present invention discloses a wireless device, which
includes a housing and a printed circuit board (PCB). The
(21)  Appl. No: 12/562,122 housing has an opening at one end, and includes at Jeast one
. . antenna cach formed on one side of the housing, The PCB,
(22) Filed: Sep. 17, 2009 disposed nside the housing, includes a plurality of contacts,
2 formed on both sides of the PCB, for coupling to the at least
Relaipd 15 Appllcation Dute one antenna such that vertical position of the PCB 1s fixed by
(60) Provisional application No. 61/186,381, filed on Jun. the at Jeast one antenna, The hovsing and the PCB further
12, 2009. form a connector of the wireless device at the opening.
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(57) ABSTRACT

A handheld electronic device comprises a housing, a receiver,
4 balance antenna und a body. The housing comprises a top
end and 2 bottom end. The receiver is located in the housing
and near the top end, and the balance antenna is Jocated in the
housing and near the bottom end. The body is located in the
housing and electrically couples 10 the recerver and the bal-
ance antenna.
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(US);, Gregory A. Springer, (57) ABSTRACT
Sunnyvale. CA (US): Bing Chiang. 5 : : . ;
Melboume. FL (US): Enrique An electronic device may be provided with a conductive

housing. The conductive housing may be formed from a
metal. Slots may be formed in the housing. The slots may
serve as an antenna and may be fed using an antenna feed
structure within the electroaic device housing. The electronic
Comespondence Address: device may have a frame o which hovsing structures are
attached and may have a stund or other support structure. The
frame may be vsed 10 mount a display, 1o support housing
walls, tosupport clutch barrel structures, efc. The slots may be
formexd in Ic\c frame or in a space between the frame and the
housing walls. The slots or other antenna structures may also
(21) Appl. No.: 12/490.286 be formed in the stand. Multiple stots muy be used together o
suUpport apertons 10 two or more communications bands,
There may be multiple dual slot antennas in the clectronic

(22) Filed: Jun, 23, 2009 device,
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288 SOUTH MAYO AVENUE

CITY OF INDUSTRY. CA 91789 (US) A slot antenna located on a substrate with a first surface und

a second surface opposite to the first surface includes a feed-

(73) Assignee: HON HAI PRECISION ing portion, a grounding portion and a radiating portion. The
INDUSTRY CO., LTD., Tu-Cheng feeding portion is !ncat_cd on the ﬁ.r§l surface o.f the sub_stm!c

TW) 0 feed electromagnetic signals, The grounding portion s

rectangular and located on the second surface of the substrate,

(21)  Appl. No.: 12/641,576 and defines a circular clearance in a substantial center portion
thereof, The radiating portion 15 located on the second surface

(22) Filed: Dec. 18,2009 of the substrate and comprises at least one elongated micros-
trip with one e¢nd connected to the grounding portion and the

(30) Forcign Application Priority Data other end extending towards the centre of the circular clear-
ance. wherein the leeding portion interacts with the radiating

Jun. 18,2009  (CN) .. 2009103034102 portion to transmit the electromagnetic signals
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(57) ABSTRACT

An antenna including a reflector with coverage and frequency
flexibility 35 provided. The antenna compnises a reversible
reflector having two separate reflecting surfaces shaped geo-
metrically so as to cover respectively a first and a second
geopraphical zone which are different and have predeter-
mined shapes. in which the two reflecting surfaces are fas-
tened buck to back on a4 common support, and at least two
independent sources aranged in a fixed configuration and
connected 1o separate radiofrequency supply chains defining
different and predefined operating frequency planes, the
reflector having a first deployment position, i which the
focal point of the first reflecting surface is located at the phase
centre of the first source, and a second deployment position,
in which the focal point of the second reflecting surface i3
located at the phase centre of the second source. Application
notably to the field of satellite telecommunication antennac.
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Publication Classification

(51) Int.CL
HOIQ 7/08
(52) UBICL i

(57) ABSTRACT

An antenna device includes a circuit board and an antenna
coil that includes o flexible board on which plural coil con-
ductors are formed and a magnetic core mserted into through
holes provided in the Hexible board. In each of the plural coil
conductors, a first conductor portion is adjacent to a first
principal surface of the magnetic core and a second conductor
portion is adjecent to a second principal surface of the mag-
netic core and dre positioned so as not to overlap each other in
anommal direction with respect to the first or second principal
surfaces. The second conductor portzon is located farther
from the center of the circuit board than the first conductor
portion.
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KuungYu Li. Irvine, CA (1IS); X o
Ran-Hong Yan, Irvine, CA (UUS), {57) ABSTRACT

Kuan Lock Sun. Irvine, CA (US) Multiple owt-of-plane planar reflectors can be used 10 build a
receivetransmit high-gain directional antenny. The driver
Comesponlence Address; portion and the fiest reflector of the antenna are formed within
THADDEUS GABARA a metal laver of a PWB. A plurality of sets of reflector plates
62 BURLINGTON ROAD can be placed on the PWB, on 2 non-conductive low-dielec-
MURRAY HILL, NJ 07974 (US) Iri¢ constant material coating both opposing planar surfices
of the PWB, or on the opposing sidewalls of the product
i ¢ : " ’ housing unit, The metal layer in the PWB is placed between
(R Assigree: \}lonlc? Technologles, Tuc,, rvine, the rcll!;\*lnr plates. The plates can have cuhI:‘r a parallel or
CA(US) non-parallel orieatation to cach another. This greatly increase
the received power and thus increases the operating range of
(21)  Appl. No.: 12/488,509 a low-power UWB system, as well as significantly improves
wireless data transmission throughput. This sntenm is appli-

(22) Filed: Jun. 19, 2009 cable for USB communications systems.
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(62) Division of application No. 12/090.650, filed on May
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(57) ABSTRACT

An antenna (2-20) for use in a mobile device (1-1) includes
elements for receiving (2-5. 3-1, 4-1, 5-1, 6-5) o signal from
a sateflite positioning system; a first layer of dielectric mate-
ral (2-4a, 2-45, 3-2,3-3.5-2.4-3,5-2,5-3, 6-4. 6-15) ancd »
second layer of diclectric material (2-4a, 2-45, 3-2, 3-3, 5-2,
4-3,5-2, 5-3, 6-4, 6-15), wherein the elements for receiving
(2-5. 3-1, 4-1, 5-1. 6-5. 7-6) the signal is at least partly
between the first diclectric layer (2-4a, 2-4b, 3-2, 3-3, 5-2,
4.3,5-2,5-3, 6-4, 6-15) axl the second dielectric layer (2-4a.
2-4h,3-2.3-3.5-2. 4-3.5-2. 5-3_ 6-4. 6-15).
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{37 ABSTRACT

Anontenna structure includes a low [requency radiator. a high
frequency radiator. and a connecting element. The connectin
element has o rear end and a front end opposite to the rear end,
A feeding element and a grounding element are extended
from the front end of the connecting element and arranged
adjacent to each other. The low frequency radiator includes a
substantially inverted-L shaped first radiating part extended
from the rear end of the connecting element, 3 meander-like
second radiating part extended frontwand from a front end of
the first radiating part. and a substantially lying U-shaped
third rachating part with & rearward opening extended from a
free end of the second radiating part. The high frequeacy
rwdiator includes a fiest extension piece extended frontward
from the front end of the connecting clement and located
under the second radiating part with space.
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(57) ABSTRACT

A dual antenna device includes a first antenna of a first polar-
rzation, a second antenna of a second polarization, and a
conducting wall. The first antenna includes a grounding unit,
a first substrate positioned on the grounding unit. o first mdi-
ating unit positioned on the first substrate, and a first feeding
unit coupled to the first radiating unit, The conducting wall is
coupled to the grounding unit and the first rachating unit, and
forms a space above the grounding unit. The second antenna
includes a second radiating unit and a second feeding unit
coupled to the second radiating unit and placed through the

spuce,
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(57) ABSTRACT

An wntenno that includes an ultra wideband (UWB) feed
element, a parasitic conductive element, and a radio fre-
quency (RF) switch. The UWB feed element is capable of
raciating o first frequency band. The parasitic conductive
element is connected o an electrical ground and capable of
raditing a second frequency band. The parasitic conductive
element has no electrical contact with the UWB feed element,
The RF switch is connecied between the parasitic conductive
element and the clectrical ground and configured to vary an
electnical current path between the parasitic conductive ¢le-
ment and the electrical ground. The varying of the electrical

HOIQ 904 (2006.01) current path changes o resonant frequency of the second
HOIQ 1724 (2006.01) frequency band of the antenna
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Publication Classification
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288 SOUTH MAYO AVENUE S ABSERACT
CITY OF INDUSTRY, CA 91789 (US) An antenna mounted on a baseboard including a first surface
and a second surface opposite to the first surface includes a
(73)  Assignee: CHI MEI COMMUNICATION feed portion. two radiating portions, a ground portion and a
SYSTEMS, INC.. Tu-Cheng City coupling portion. The feed portion and the two radiating
(TW) . portions are disposed on the first surfiace, and the two radiat-
ing portions are connected 10 the feed portion. The ground
5 portion and the coupling portion are disposed on the second
(21)  Appl. No.: 12/617,358 surface, and the coupling portion is connected o the ground
portion, The coupling portion passes through the baseboard
(22) Filed: Now. 12, 2009 and couples with two radiating portions.
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P.O. Box 203518
Austin, TX 78720 (US)

Dual polarization in an antenna structure that results from a
number of rsdiating elements arranged in a loop configurs-
tion. The antenna structure is excited by a single couxial
feedline in an interior portion of the anteana structure. The
(73) Assignee: RESEARCH IN MOTION antenna structure may include a ground plane that enables a

LIMITED, Waterloo (CA) directional radiation pattern. The antenna structure may also
: be operational without a ground plane 10 enable an omnidi-
rectional radiation pattern. The antenna structure may be

2 . 2 2 2 3 : - . :
(1) Appl-No-: 12/494,246 configured in 4 number of loop configurations electnically

connected 1o each other by # number of microstrp loops
(22) Filed: Jun. 29, 2009 extending 1n a borizoatal and vertical planar direction
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US. CL i, 343/848; 343/700 MS
ABSTRACT

I'he present inveation discloses a multiband antenna. The
amtenna comprises a ground plane, a dielectric substrate and
aradiating metal portion. The dielectric substrate is located at
one sice edge of the ground plane. The radiating metal portion
is disposed on one surface of the dielectric substrate and
comprises a first metal portion and a second metal portion.
The first metal portion s substantally ofan L-shape. One end
of the first metal portion 15 adjacent 1o the side edge of the
ground plane and is the anteana’s feeding point connected to
a signal source, and the other end of the first metal portion is
an open end. The second metal portion comprises a L-shape
portion. The second metal portion comprises a first open end
and a second open end, which are respectively located ontwao
opposite sides of the open ead of the first metal portion, The
first open end has a first coupling gap between the first open
end and the open end of the first metal portion: and the second
open end has a second coupling gap berween the second open
end and the open end of the first metal portion. The second
metal portion is further short-circuited 1o the ground plane by
a shorting metal line.
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Publication Classification

(51) Int.CL
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(57) ABSTRACT

— KT

A mobile wireless commumications device may include a
portable housing, a dielecinic substrate carried by the portable
housing baving a front side fucing toward a user and o back
side opposite the front side, and a ground plane carned by the
dielectric substrate. The device may further include at Jeast
one circuit carried by the dielectric substrate, and an antenna
carnied by the diclectric substrate adjacent an end thereot and
¢lectrically connected to the at least one circuit. A ground
patch may be adjacent the front side of the dielectric substrate
that is electrically connected 1o the ground plane and spaced
apart from and at Jeast partially overlapping the antenna.
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