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Disclosed is a planar inverted-F antenna with an extended
grounding plane. The planar inverted-F antenna has a ground-
ing metal plate having a selected side edge on which the
extended grounding plane is formed and has a predetermined
height. At least one antenna signal radiating plate is con-
nected to the grounding metal plate by a short-circuit piece
and is substantially parallel to and spaced from the grounding
metal plate by a distance. A feeding point extends from the
antenna signal radiating plate in a direction toward the
grounding metal plate and corresponds to the extended
grounding plane with a predetermined gap therebetween.
With the arrangement of the extended grounding plane, the
impedance matching of the antenna is improved and the
impedance bandwidth of the antenna is increased.
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A multi-band antenna, being made from an integrated metal

(73) Assignee: HON HAI PRECISION IND. patch, includes a grounding element, a first antenna and a
CO.,LTD. second antenna, both of which are works in wireless local

area net, and a third antenna working in wireless wide area
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A wireless communication terminal comprises: a first circuit
board 22 to which a reference potential pattern 32 is provided
and an electric component is arranged; a case body 24
attached to the first circuit board 22 and including a conduct-
ing portion 38 which is electrically conducted to the reference
potential pattern and covers the electronic component in a
state where the case body is attached and a non-conducting
portion 40 including no electric conductivity; and a housing 8
which houses therein the first circuit board 22 and the case
body 24. An antenna 50 is formed on the non-conducting
portion 40 and the antenna 50 is insulated from the conduct-
ing portion 38 and electric power is supplied to the antenna 50
from the first circuit board 22.
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unit separated from the circuit board does not occupy the
(22) Filed: Jun. 17, 2008 layout region of the circuit board, so that the layout region of
the circuit board can be used for other purposes. Moreover,
(30) Foreign Application Priority Data the antenna unit formed on the housing can enhance the
performance of the wireless communication device for trans-
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A wireless communication device is configured to provide
wireless communication to a host device when disposed in a
mated position with the host device such that a housing of the
wireless communication device extends a distance Lid from a
face of the host device. The wireless communication device
includes a transceiver, a controller in communication with the
transceiver, and a modem in communication with the control-
ler. The wireless communication device also includes a dipole
antenna having a dipole effective current axis Ix for a selected
wavelength A in the mated position that is at a distance from
the face of the host device that is in the range of about 0.09A
to about 0.25A.
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A non-feeding element is provided with a proximity-provid-
ing gap from a feeding element that receives RF power from
a feeding point on a circuit board, and a resonant state is
generated there by capacitive coupling. The non-feeding ele-
ment is formed so as to resonate 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 formed so as to be spaced from an
edge surface (a ground terminal) 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. At least one of the feeding element and the non-
feeding element is formed three-dimensionally with a plural-
ity of bending portions so that at least parts of the alongside-
ground-terminal 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, with a mutual gap in a thickness direction
of the circuit board.
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A diversity antenna for use with a portable host device such as
a laptop computer, for example as part of a PCMCIA card
pluggable into the laptop computer to enable wireless com-
puter by the laptop computer, includes a main antenna and a
diversity antenna. Various configurations for these antennas
are possible, including the use of a balanced dipole as the
main antenna element and a split diversity antenna for the
diversity antenna element. The diversity antenna provides
high isolation between the antenna elements and isolation
from interfering self-noise generated by the host device.
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A diversity antenna for use with a portable host device such as
a laptop computer, for example as part of a PCMCIA card
pluggable into the laptop computer to enable wireless com-
puter by the laptop computer, includes a main antenna and a
diversity antenna. Various configurations for these antennas
are possible, including the use of a balanced dipole as the
main antenna element and a split diversity antenna for the
diversity antenna element. The diversity antenna provides
high isolation between the antenna elements and isolation
from interfering self-noise generated by the host device.
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An antenna device and a wireless communication apparatus
that are capable of obtaining a plurality of resonant frequen-
cies and varying the plurality of resonant frequencies over a
wide range are provided. A first antenna unit of an antenna
device includes a feed electrode, a first radiation electrode,
and a first frequency-variable circuit. The first frequency-
variable circuit includes first and second reactance circuits
each including a variable-capacitance diode. A control volt-
age is applied to the first frequency-variable circuit, and the
resonant frequency of'the first antenna unit can thus be varied.
A second antenna unit includes the feed electrode, a second
radiation electrode, and a second frequency-variable circuit.
The second frequency-variable circuit includes first and third
reactance circuits each including a variable-capacitance
diode. A control voltage is applied to the second frequency-
variable circuit, and the resonant frequency of the second
antenna unit can thus be varied.
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Correspondence Address: short-circuited element are formed monolithically. Each radi-
ROSEIIJ\IBERG KLEIN. & LEE ating arm has a feed-in end and a radiating end. Each radiating
3458 ELLIC O”l’T CENTER DRIVE-SUITE 101 arm has a slot that divides the radiating arm into a first radi-
ELLICOTT CITY, MD 21043 (US) ating portion and a second radiating portion. The resonant
? frequencies of the first radiating portion and the second radi-
. ating portion are different to radiate/receive wireless signals
(1) Appl- No.: 11/979,649 in two frequencies respectively. The short-circuited element
_ is connected to the feed-in end of each radiating arm, so as to
(22) Filed: Nov.7,2007 electrically connect the two radiating arms. The short-cir-
Publication Classificati cuited element also makes an included angle formed between
ublication Classification the two radiating arms, so as to obtain the effect of dipole
(51) Int.ClL gains of the radio waves transferred or received by the two
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A dual band helical antenna with wide bandwidth includes a
straight section and a helical tail section having a first and a
second coil length, respectively. The straight section has a
signal feed point located at a lower end thereof being con-
nected to a signal source for feeding in an antenna signal. The

Correspondence Address:

ROSENBERG, KLEIN & LEE

3458 ELLICOTT CENTER DRIVE-SUITE 101
ELLICOTT CITY, MD 21043 (US)

. first coil length determines a high-frequency resonant fre-

(1) Appl. No.: 12/155,022 quency of the dual band helical antenna, and a total length of
(22) TFiled: May 29, 2008 the first and the second coil length determines a low-fre-
quency resonant frequency of the dual band helical antenna.

(30) Foreign Application Priority Data The straight section includes a diametrically expanded sec-
tion to increase a high-frequency bandwidth of the dual band

Nov. 5,2007  (TW) oo 96141720  helical antenna.
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(57) ABSTRACT

An antenna structure includes a radiation element, a ground-
ing element, a feeding point, and a connection element. The
radiation element includes a first radiator and a second radia-
tor. The second radiator includes a first end close to a first end
of the first radiator. The grounding element is coupled to the
first end of the second radiator. The feeding point is coupled
to the first end of the first radiator and is close to the first end
of the second radiator. The connection element is coupled
between the feeding point and the grounding element. The
radiation element, the grounding element, the feeding point,
and the connection element are constructed by metal wire.
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The present invention relates to an antenna arrangement for a
portable communication device as well as to such a portable
communication device comprising such an antenna arrange-
ment. The antenna arrangement includes at least one first loop
antenna element provided in a loop structure. The loop struc-
ture includes at least one section shaped as a loop and each
loop antenna element in the loop structure has only one con-
nection point to be connected to a signal connection point of
a radio circuit. The antenna arrangement also includes a pla-
nar antenna element for connection to a grounding connec-
tion point of the radio circuit. The loop structure is displaced
from the planar antenna element in the plane in which this
planar antenna element is provided.
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. Impedance matching is achieved in a waveguide of a slot
(21) Appl. No- 12/296,763 antenna, which is provided with an input waveguide that is fed
(22) PCT Filed: Mar. 6, 2007 power via an aperture plane; a stairway structure is provided
in the input waveguide; the structure creates a step going
(86) PCT No.: PCT/JP2007/000172 upward toward a surface provided with a slot; the step differ-
ence and height of the step going upward are adjusted so that
§ 371 (c)(1), the impedance at a plane above the step and the impedance at
(2), (4) Date: Dec. 5, 2008 the aperture plane match.
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(30) Foreign Application Priority Data element and forms a folded element on an upper side thereof.
Feeding points are provided on both sides of the first slit at the
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- L >
; 65
7
I A
]
61 N T > > 8
D2 { { 64
a 62 a H
> >
A N V
68 66a 66b {
a 67a 67b 630
Ll -




US 20090121964A1

a9y United States

a2 Patent Application Publication (10 Pub. No.: US 2009/0121964 A1
YAMADA et al.

(54) ANTENNA DEVICE, RADIO TAG READER
AND ARTICLE MANAGEMENT SYSTEM

(75) Inventors: Akiko YAMADA, Yokohama-Shi

(IP); Shuichi SEKINE, Tokyo (IP)

Correspondence Address:

OBLON, SPIVAK, MCCLELLAND MAIER &

NEUSTADT, P.C.
1940 DUKE STREET
ALEXANDRIA, VA 22314 (US)

(73) Assignee: Kabushiki Kaisha Toshiba, Tokyo

(IP)

(21) Appl. No.: 12/233,923

(22) Filed:

(30)

Sep. 19,2008

Foreign Application Priority Data

Nov. 9,2007  (JP) oo, 2007-292121

43) Pub. Date: May 14, 2009
Publication Classification

(51) Imt.Cl.

HOIQ 7/00 (2006.01)

HO1Q 1/36 (2006.01)

GO6K 7/00 (2006.01)
(52) US.CL ... 343/866; 343/895; 235/439; 235/375
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There is provided with an antenna device includes; a first
antenna element which is either a spiral antenna element or a
loop-like antenna element; and a first feed point provided at a
first end of the first antenna element, the first end being an
outer end of the spiral antenna element or an one end of the
loop-like antenna element, wherein a length from an second
end of the first antenna element to the first end of the first
antenna element along the first antenna element is about one
half wavelength of operating frequency, the second end being
an inner end of the spiral antenna element or the other end of
the loop-like antenna element.

(A) PERSPECTIVE VIEW (FRONT)

(B) PERSPECTIVE VIEW (REAR)
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(73)  Assignee: SmartAnt Telecom Co., Ltd., plexing effect, a plurality of antennae is built therein, which
Hsinchu County (TW) cannot meet the requirements for both multiplexing and small
size. The multimode antenna integrates antennae of a plural-
(21) Appl. No.: 11/939,759 ity of modes together and shares one ground element, which
not only reduces the volume of the antenna, but also achieves
(22) Filed: Nov. 14, 2007 a multimode antenna for a multiplex device.
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Nysen (43) Pub. Date: May 14, 2009

(54) ANTENNA CONFIGURATIONS FOR Related U.S. Application Data
COMPACT DEVICE WIRELESS

COMMUNICATION (60) Provisional application No. 60/967,449, filed on Sep.
(75) Inventor: Paul A. Nysen, Pala, CA (US) Publication Classification
(51) Int.CL
HO04B 1/38 2006.01
Correspondence Address: (52) US.Cl ( ) 375/222
Nixon Peabody LLP S CLe e
200 Page Mill Road &7 ABSTRACT

Palo Alto, CA 94306 (US) A wireless communication device is configured to provide

wireless communication to a host device when disposed in a

(73) Assignee: SIERRA WIRELESS, INC., mated position with the host device. The wireless communi-
Richmond (CA) cation device includes a transceiver, a controller in commu-

nication with the transceiver, and a modem in communication

with the controller. The wireless communication device fur-

(21)  Appl. No.: 12/203,898 ther includes a printed circuit board (PCB) having a first
inductor loop, and an antenna having second inductor loop
(22) Filed: Sep. 3, 2008 inductively coupled with the first inductor loop.
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(54) ANTENNA CONFIGURATIONS FOR Related U.S. Application Data
COMPACT DEVICE WIRELESS

COMMUNICATION (60) Provisional application No. 60/967,449, filed on Sep.
(75) Inventor: Paul A. Nysen, Pala, CA (US) Publication Classification
(51) Int.CL
HO04B 1/38 2006.01
Correspondence Address: (52) US.Cl ( ) 455/90.1
Nixon Peabody LLP SeCLe s .
200 Page Mill Road &7 ABSTRACT

Palo Alto, CA 94306 (US) A PC card is configured to provide wireless communication

to a host device when disposed in a mated position with the

(73) Assignee: SIERRA WIRELESS, INC., host device, the PC card having an enclosure with a bottom
Richmond (CA) surface. The PC card includes a transceiver, a controller in
communication with the transceiver, and a modem in com-
munication with the controller. The PC card also includes an
(21)  Appl. No.: 12/203,895 antenna in which a high current region is established during
communication, the high current region being raised above a

(22) Filed: Sep. 3, 2008 feed plane coupled to the antenna.
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JENG (43) Pub. Date: May 21, 2009
(54) HIGH GAIN OMNI-DIRECTIONAL ANTENNA (52) US.Cl oot 343/700 MS
(75) Inventor: Jr-Ren JENG, Taipei (TW)
Correspondence Address: 7 ABSTRACT
Workman Nydegger
1000 Eagle Gate Tower A high gain omni-directional antenna includes a substrate, a
60 East South Temple signal feed-in portion, a first radiating unit, and a second
Salt Lake City, UT 84111 (US) radiating unit. The first radiating unit and second radiating
unit respectively have a first radiation contact and a second
(73)  Assignee: SMARTANT TELECOM CO., radiation contact, for connecting the first radiating unit and
LTD., Jhudong Township (TW) the second radiating unit in series so as to form a circular
closed loop. The high gain omni-directional antenna avoids
(21) Appl. No.: 11/941,225 the coupling effect between the signal line and the radiating
. end of the conventional high gain omni-directional antenna,
(22) Filed: Nov. 16, 2007 and further solves the problem of excessively high directivity
L . . caused by the distance between the signal line and the radi-
Publication Classification ating end. The design of the ring antenna of the high gain
(51) Int.Cl omni-directional antenna can raise the impedance and also

HO01Q 9/04 (2006.01) realize a broader bandwidth.
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SONG et al.

(43) Pub. Date: May 21, 2009

(54) ULTRA-WIDE-BAND ANTENNA

(75) Inventors: Jia-Jiu SONG, Jhonghe City (TW);
Mu-Kun HSUEH, Kaohsiung City

(TW)

Correspondence Address:
Workman Nydegger

1000 Eagle Gate Tower

60 East South Temple

Salt Lake City, UT 84111 (US)

(73) Assignee: SMARTANT TELECOM CO.,

LTD., Jhudong Township (TW)
(21) Appl. No.: 11/941,245

(22) Filed: Nov. 16, 2007

Publication Classification

(51) Int.CL

HO1Q 1/38 (2006.01)
(52) US.Cl oo 3437700 MS
57) ABSTRACT

An ultra-wide-band antenna includes a radiation element, an
insulating substrate, a ground element, and a signal line. The
insulating substrate is fixed on the ground element, the radia-
tion element is disposed on the insulating substrate for receiv-
ing and transmitting a radio signal; the signal line is con-
nected to the radiation element and contacting the ground
element for feeding a signal to the radiation element and
receiving the radio signal received by the radiation element.
The ground element is used to replace a large-area conductive
plate of a conventional ultra-wide-band antenna, so as to
reduce the volume of the ultra-wide-band antenna, and thus
the ultra-wide-band antenna can be placed into an electronic
device while occupying smaller space and capable of being
miniaturized, thereby realizing a miniaturized ultra-wide-
band electronic device.
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CHENG

(54) DUAL-BAND ANTENNA
(76) Inventor: Pi-Hsi CHENG, Hsinchu County
(TW)

Correspondence Address:

BIRCH STEWART KOLASCH & BIRCH
PO BOX 747

FALLS CHURCH, VA 22040-0747 (US)

(21) Appl. No.: 12/058,237

(43) Pub. Date: May 21, 2009
Publication Classification
(51) Int.ClL
HO01Q 9/04 (2006.01)
(52) US.Cl oo 343/700 MS
(57) ABSTRACT

A dual-band antenna includes a first radiating unit, a second
radiating unit, a micro-line unit and a grounding unit. The first
radiating unit has a zigzag portion. The second radiating unit
is connected with the first radiating unit and has a gap. The
micro-line unit includes a first terminal, a second terminal and
a feeding point. The first terminal is respectively connected
with the first radiating unit and the second radiating unit. An
acute angle is formed between the first radiating unit and the
micro-line unit. The grounding unit is connected with the
second terminal of the micro-line unit and has a grounding
point.

12

(22) Filed: Mar. 28, 2008
30) Foreign Application Priority Data
Nov. 21,2007 (TW) oo 096144185
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Shih

(43) Pub. Date: May 21, 2009

(54) ANTENNA

(75) Inventor: Yen-Yi Shih, Tu-Cheng (TW)
Correspondence Address:

PCE INDUSTRY, INC.

ATT. Steven Reiss

458 E. LAMBERT ROAD

FULLERTON, CA 92835 (US)

(73) Assignee: HON HAI PRECISION
INDUSTRY CO., LTD., Tu-Cheng
(TW)

(21) Appl. No.: 12/164,129

(22) Filed: Jun. 30, 2008
(30) Foreign Application Priority Data
Nov. 16,2007  (CN) .o 200710202575.1
123
120+
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Publication Classification

(51) Int.CL
HO01Q 1/38 (2006.01)

LC R LT o) K 3437700 MS

(57) ABSTRACT

An antenna (100) disposed on a first substrate (10) and a
second substrate (20) includes a feeding portion (110) and a
radiating portion (120). The feeding portion (110) is disposed
on a first surface of the first substrate (10), for feeding elec-
tromagnetic signals. The radiating portion (120) connected to
the feeding portion (110) for transceiving electromagnetic
signals includes a first radiator (121), a second radiator (122)
and a third radiator (123). The first radiator (121) is disposed
on the first surface and connected to the feeding portion (110).
The second radiator (122) is disposed on a second surface of
the second substrate (20). The third radiator (123) includes a
first cylinder portion (1231) and a second cylinder portion
(1232) connected to the first cylinder portion (1231). The first
cylinder portion (1231) and the second cylinder portion
(1232) are connected to the first radiator (121) and the second
radiator (122), respectively.
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(54) MULTI-FREQUENCY ANTENNA
(75) Inventors: Yi-Wei Tseng, Taipei County (TW);
Tsung-Wen Chiu, Taipei County
(TW); Fu-Ren Hsiao, Taipei
County (TW); Sheng-Chih Lin,
Taipei County (TW)

Correspondence Address:
SCHMEISER OLSEN & WATTS
18 E UNIVERSITY DRIVE, SUITE # 101
MESA, AZ 85201
(73) Assignee: ADVANCED CONNECTEK
INC., Taipei County (TW)

(21) Appl. No.: 12/192,545

(22) Filed: Aug. 15,2008
(30) Foreign Application Priority Data
Nov. 16,2007  (TW) oo, 096143413

Publication Classification
(51) Int.CL

HOIQ 5/00 (2006.01)
HOIQ 9/04 (2006.01)

(52) US.Cl oo 3437700 MS

57) ABSTRACT

The present invention discloses a multi-frequency antenna,
which comprises a radiation conductor, a parasitic conductor,
a feeder cable and a ground plane. The radiation conductor
comprises a feeder member, a first radiation arm and a second
radiation arm. The feeder cable comprises a central cable and
an outer cable. The feeder member has a coupling side. The
parasitic conductor is connected with the ground plane and
has a coupling side arranged along the contour of the coupling
side of the feeder member. The coupling side of the parasitic
conductor and the coupling side of the feeder member have a
gap there between. The first and second radiation arms excite
a low-frequency resonant mode, and the parasitic conductor
excites a high-frequency mode. Therefore, the multi-fre-
quency antenna of the present invention not only covers sev-
eral operational frequency bands and has a UWB feature, but
also has a simplified structure.
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(54) DUAL BAND ANTENNA

(75) Inventors:
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BACON & THOMAS, PLLC

625 SLATERS LANE, FOURTH FLOOR
ALEXANDRIA, VA 22314-1176 (US)

(73) Assignee:

(21) Appl. No.:

(22) Filed:

10

Arcadyan Technology
Corporation, Hsinchu (TW)

Pi-Hsi Cheng, Hsinchu County
(TW); Chang-Jung Lee, Taoyuan

30) Foreign Application Priority Data
Nov. 16,2007  (TW) oo 96143571

Publication Classification

(51) Int.CL
HOIQ 1/38 (2006.01)
(52) US.Cl oo 3437700 MS

(57) ABSTRACT

An antenna applied in a communication device is provided.
The antenna includes a conductive supporting portion, a
radiator and a grounding portion. The radiator operates in a
first frequency band. The grounding portion is connected to
the radiator through the conductive supporting portion. The
grounding portion includes a cavity extended from a top
surface of the grounding portion into the interior of the
grounding portion. A resonant cavity operating in a second
frequency band is formed between the radiator and the cavity.
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(54) ANTENNA DEVICE AND ANTENNA SYSTEM 30) Foreign Application Priority Data
UTILIZING SAID ANTENNA DEVICE
Nov. 15,2007  (TW) oo 096143256
(76) Inventors: Saou-Wen Su, Taipei City (TW); Publication Classification
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(22) Filed: Mar. 5, 2008
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An antenna device includes a first conductive piece, a second
conductive piece, a third conductive piece and a feeding
point. The second conductive piece is electrically coupled to
a predetermined voltage level. The third conductive piece is
electrically connected to the first conductive piece and the
second conductive piece. The feeding point is located on the
first conductive piece.
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MORI (43) Pub. Date: May 21, 2009
(54) ANTENNA AND WIRELESS TERMINAL 30) Foreign Application Priority Data
. Dec. 15,2006  (JP) .ooooveviiiiiiiene 2006-337744
(75) Inventor: Masatomo MORI, Kawasaki (JP) L . .
Publication Classification
Correspondence Address: D 2151512 1/00 (2006.01)
WESTERMAN, HATTORI, DANIELS & H010 1/22 (2006.01)
ADRIAN, LLP (52) US.Cl 343/702; 343/893
1250 CONNECTICUT AVENUE, NW, SUITE 700 T ’
WASHINGTON, DC 20036 (US) (57) ABSTRACT
To effectively accommodate a low frequency antenna within
(73) Assignee: FUJITSU LIMITED various apparatuses, such as a mobile phone, an antenna of a
ghee: Kawasaki-shi (JP) ’ wireless apparatus utilizes a conductor pattern formed on at
least one surface of a printed circuit board of the wireless
apparatus, a chip antenna mounted on one surface of the
(21) Appl. No.: 11/956,463 printed circuit board connected with the conductor pattern,
and a metal plate antenna allocated within an enclosure of the
wireless apparatus making a contact with one end of the
(22) Filed: Dec. 14,2007 conductor pattern.
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Publication Classification

(51) Int.CL

HO4M 1/02 (2006.01)

HO1Q 1724 (2006.01)
(52) US.CL oo 343/702; 455/575.3
7 ABSTRACT

Herein disclosed is a portable wireless device, comprising: a
first case 11 having a metal portion; a second case 12; a hinge
portion 13 operative to rotatably connect the first case with
the second case; a circuit board 18 having a ground pattern,
the circuit board accommodated in the second case; and a feed
portion connected to the circuit board, the hinge portion 13
having a rotating shaft 23 formed by a conductive metal, and
the first case, the rotating shaft 23 and the ground pattern
collectively function as an antenna element, wherein the por-
table wireless device further comprises a first conductor ele-
ment 25 accommodated in the first case 11 in spaced-apart
relationship with the rotating shaft 23 with a predetermined
gap, the first conductor element having an electrical length
substantially equal to a half wavelength of a wireless fre-

quency.
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(54) ANTENNA AND MOBILE COMMUNICATION (30) Foreign Application Priority Data
DEVICE USING THE SAME
Nov. 20,2007  (KE) oo 10-2007-118445
(75) Inventors: Hyun-Hak KIM, Osan (KR); Publication Classification
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67 ABSTRACT
Correspondence Address: ; . . s .
LOWE HAUPTMAN HAM & BERNER, LLP 6% O & o et e it and recein
1700 DIAGONAL ROAD, SUITE 300 ing a signal within a first frequency band; a second radiator
ALEXANDRIA, VA 22314 (US) . ; L
having one end connected to a ground surface and receiving a
. . signal within a second frequency band; a first stub extending
(73)  Assignee: Samsung Electro-Mechanics Co., from the other end of the first radiator and finely adjusting the
Ltd., Suwon (KR) signal received by the first radiator; a second stub extending
from the other end of the second radiator and finely adjusting
(21) Appl. No.: 12/191,205 the signal received by the second radiator; and a short-circuit
unit electrically connecting the first radiator to the ground
(22) Filed: Aug. 13,2008 surface.
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(54) ANTENNA FOR THIN COMMUNICATION (30) Foreign Application Priority Data
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Nov. 15,2007  (TW) v 96143267
(75) Inventors: Ching-Sung Wang, Taoyuan
County (TW); Min-Che Chen, Publication Classification
Taoyuan County (TW) (51) Int.CL
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JIANQ CHYUN INTELLECTUAL PROPERTY ’
OFFICE (52) US.CL ... 343/702; 343/700 MS
7 FLOOR-1, NO. 100, ROOSEVELT ROAD, SEC-
TION 2 57 ABSTRACT
TAIPEI 100 (TW)

A PIFA for a thin communication apparatus is provided. The
PIFA includes a main body, a ground area and two ground

(73) Assignee: HTC Corporation, Taoyuan ! ] !
County (TW) segments, wherein the ground segments are adjacent with
each other and extending out from a same side of the ground
(21) Appl. No.: 12/269,888 area. The SAR value and a required height for setting the
antenna can be reduced through the design of two grounding
(22) Filed: Nov. 13, 2008 paths on the antenna.
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2006-206983

RADIATION ELECTRCDE

Publication Classification
(51) Int.CL

HOIQ 9/00 (2006.01)

HO1Q 1724 (2006.01)
(52) US.ClL oo, 343/702; 343/745; 343/749
57) ABSTRACT

An antenna device capable of not only achieving multiple
resonances and wideband characteristics but also achieving
improvement of antenna efficiency and accurate matching at
all resonant frequencies, and a wireless communication appa-
ratus. In one example, an antenna device 1 includes a radia-
tion electrode 2 to which power is capacitively fed through a
capacitor portion C1, and additional radiation electrodes 3-1
to 3-3 branched from the radiation electrode 2. A distal end
portion 2a of the radiation electrode 2 is grounded to a ground
region 402, and is a portion at which a minimum voltage is
obtained when power is fed. A capacitor portion C2 that is a
portion at which a maximum voltage is obtained when power
is fed is disposed in a proximal end portion 25 of the radiation
electrode 2, and a variable capacitance element 4 which is
grounded is connected in series with the capacitor portion C2.
The additional radiation electrodes 3-1 to 3-3 are connected
to the radiation electrode 2 through switch elements 31 (o 33,
and include reactance circuits 5-1 to 5-3 in a middle thereof.
Distal end portions of the additional radiation electrodes 3-1
to 3-3 are grounded to the ground region 402.
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(54) CIRCULARLY-POLARIZED DIELECTRIC
RESONATOR ANTENNA

(76) Inventors: Tze-Hsuan CHANG, Taipei (TW);

Jean-Fu Kiang, Taipei (TW)

Correspondence Address:
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(30) Foreign Application Priority Data
Nov. 20,2007  (TW) .o 096143885

Publication Classification
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HO01Q 13/10 (2006.01)
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(52) US.ClL oo 343/767; 343/700 MS
7 ABSTRACT

The present invention relates to a circularly-polarized dielec-
tric resonator antenna (DRA). The antenna comprises a sub-
strate, a Wilkinson power divider, a phase shifter, a ground
plane and a dielectric resonator, wherein the phase shifter is
connected to the Wilkinson power divider. Besides, the
dielectric resonator is disposed on the ground plane, and
includes a dielectric main body and a slot disposed above the
substrate. Additionally, the antenna is adopted to increase the
linear radiation bandwidth by utilizing the slot, and trans-
ceives a circularly-polarized electromagnetic wave by utiliz-
ing the Wilkinson power divider. Consequently, the circu-
larly-polarized dielectric resonator antenna can be applied in
the fields of satellite communication, Worldwide Interoper-
ability for Microwave Access (WiMAX), and wireless com-
munication.
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(21) Appl. No.: 11/940,391

(52) US.CL i 343/793; 343/895

57) ABSTRACT

An antenna for radiating and/or receiving signals. The
antenna includes (i) a first hollow and helical pipe, (ii) a
second hollow and helical pipe, (iii) a first transmission wire,
(iv) asecond transmission wire, and (v) a dielectric connector.
The dielectric connector physically couples to the first hollow
and helical pipe and the second hollow and helical pipe. The
first hollow and helical pipe and the second hollow and helical

(22) Filed: Nov. 15, 2007 pipe comprise an electrically conductive material. The first
L ) . transmission wire comprises a first portion and a second
Publication Classification portion. The second transmission wire comprises a third por-
(51) Imt.CL tion and a fourth portion. The first portion of the first trans-
HOIQ 136 (2006.01) mission wire and the third portion of the second transmission
HO01Q 9/16 (2006.01) wire are inside the first hollow and helical pipe.
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Publication Classification
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7 ABSTRACT

A dipole antenna device includes a first metal piece including
at least one bending part and a first feeding point; a second
metal piece including a second bending part and a second
feeding point; and a third metal piece electrically connected

(22) Filed: Mar. 19, 2008 to a first connection point of the first metal piece and a second
connection point of the second metal piece; wherein the first
(30) Foreign Application Priority Data metal piece and the second metal piece are not electrically
connected to each other except the first connection point and
Nov. 16,2007  (TW) eeeveecrceciiecnieeenne 096143526 the second connection point.
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An antenna. A base body made of a dielectric material is
provide, wherein the base body has a bottom surface and an
opposed top surface. A conductive layer of a conductive mate-
rial is provided on the bottom surface of the base body. Two
dipole conductors are provided that form a dipole on the top
surface of the base body, wherein the dipole conductors are at
least partially spiral shaped and have opposite directions. A
balun is provided that has a feed conductor section and two
ground conductor sections that are all substantially parallel.
The balun receives an unbalanced signal from a feed line,
transforms this signal, and provides it to the dipole conduc-
tors via the feed and ground conductor sections.
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ABSTRACT

An aspect of an antenna apparatus according to the present
invention is provided with a conductor plate, radiating ele-
ments disposed to face the conductor plate and partially short-
circuited to the conductor plate, a feeding terminal provided
on the conductor plate, and a feeding path connecting the
feeding terminal and a feeding portion of the radiating ele-
ments to each other.
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7 ABSTRACT

A mobile communication device includes a housing structure
and an antenna. The housing structure has a carbon fiber
housing portion and a non-conductive fiber housing portion.
The antenna is disposed in the housing structure. The signal
transceiving portion of the antenna is disposed corresponding
to the non-conductive fiber housing portion. A housing struc-
ture and a manufacturing method thereof applied to the
mobile communication device are also disclosed.
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The invention relates in one aspect to antenna useful with for
example a flat a radio device. In one embodiment, the antenna
comprises and internal monopole antenna that has an arrange-
ment for improving its characteristics, including a planar
monopole radiator and an auxiliary element. The auxiliary
element can be a mere conductor strip, or a ceramic plate
partly coated with a conductor for example. The conductor of
the auxiliary element is connected to the ground at a point
(SP), which is relatively close to the feed point (FP) of the
planar element. The planar element can be shaped to form two
operating bands for the antenna. The auxiliary element can be
used to increase the bandwidth of the internal monopole
antenna and/or to improve the omnidirectional radiation of
the antenna.
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An antenna device including a ground plane, a circuit board,
an antenna, and a conductive wire is provided. The circuit
board includes a signal feed point, and the antenna includes a
radiation portion and a feed portion extending externally from
the radiation portion. The feed portion is electrically con-
nected to the signal feed point, and the conductive wire is

(21) Appl. No.: 11/969,227 disposed on the circuit board and electrically connected to the
ground plane and the signal feed point. The conductive wire

(22) Filed: Jan. 4, 2008 is, for example, a printed trace formed on the circuit board.
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2

An antenna, which is operable in a digital video broadcasting
for handhelds (DVB-H) frequency range, includes first and
second monopole radiating elements and a feeding element.
The first and second monopole radiating elements are sym-
metrical about an axis of symmetry and have a meandering
shape. The feeding element interconnects the first and second
monopole radiating elements.
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A complex antenna (100) comprises a grounding patch (3)
extending in a longitudinal direction and having opposite first
and second sides; a first antenna (1) comprising a first radi-
ating element (11), a second radiating element (12), a third
radiating element (13), and a first connecting element (14); a
second antenna (2) comprising a fourth radiating element
(21), a fifth radiating element (22), and a second connecting
element (23). A gap is formed in the middle portion of the
second side of the grounding patch. The first connecting
element extends from an end of the gap and comprises a first
connecting arm coplanar with the grounding patch and a
second connecting arm vertical to the grounding patch. The
first connecting arm and the grounding patch is formed a slot.
The second connecting element extends from an end of the
grounding patch.




US 20090135071A1

a2 Patent Application Publication (0 Pub. No.: US 2009/0135071 A1l

a9 United States

Huang et al.

43) Pub. Date: May 28, 2009

(54) DUAL BAND ANTENNA

Chih-Yung Huang, Taichung
County (TW); Pi-Hsi Cheng,
Jhubei City (TW); Chang-Jung
Lee, Longtan Township (TW)

(75) Inventors:

Correspondence Address:
BACON & THOMAS, PLLC
625 SLATERS LANE, FOURTH FLOOR
ALEXANDRIA, VA 22314-1176 (US)
(73) Assignee: Arcadyan Technology
Corporation, Hsinchu (TW)

(21) Appl. No.: 12/292,157
(22) Filed: Nov. 13, 2008
(30) Foreign Application Priority Data
Nov. 22,2007  (TW) i 96144318

Publication Classification

(51) Int.CL
HOIQ 1/38 (2006.01)

(52) US.CL oo, 343/700 MS

57 ABSTRACT

An antenna set on a circuit board is provided. The circuit
board includes a signal transmitting unit and a grounding unit.
The antenna includes a conductive supporting portion, a
radiator and a grounding portion. The radiator operating in a
first frequency band includes a feeding branch coupled to the
signal transmitting unit for receiving a feeding signal. The
grounding portion is connected to the radiator through the
conductive supporting portion. The grounding portion
includes a slot cavity and a grounding branch. The slot cavity
is extended from a top surface of the grounding portion into
the interior of the grounding portion. The grounding branch is
coupled to the grounding unit. A resonant cavity is formed
between the radiator and the slot cavity. The resonance of the
resonant cavity operates in a second frequency band.
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> piece. The radiating members comprises a first radiating
member (110, 140) in the third plane and a second radiating
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57 ABSTRACT

Provided is a multi-band internal antenna of a symmetry
structure having stub, in which a size of the internal antenna
can be reduced by stacking loop antennas, a broadband char-
acteristic can be obtained in a high frequency band by con-
necting the stub to a top patch of the antenna, and a reduced
SAR and an omni-directional radiation pattern can be
obtained by configuring an antenna patch in a symmetry
structure. The multi-band internal antenna includes: a top
patch disposed in an upper portion of the antenna, the top
patch being formed in a loop shape of which one end is
opened; a stub connected to the top patch to expand a band-
width of a high frequency band in an operating frequency of
the antenna; a bottom patch connected to a ground part
through a feeder part and a shorting part, the bottom patch
being formed in a loop shape of which one end and another
end are opened; a connecting part connecting the top patch to
the bottom patch to transmit a signal from the bottom patch to
the top patch; an intermediate part formed between the top
patch and the bottom patch to a predetermined thickness; the
feeder part for feeding power to the bottom patch; and the
shorting part for grounding the bottom patch. The multi-band
internal antenna is used in wireless communication fields.
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67 ABSTRACT

A structure of dual symmetrical antennas adopted on a broad-
band product to operate within 2.0 GHz~5.8 GHz, comprises
a PCB, two first trapezoid antennas symmetrically aligned
with one of parallel sides thereof on a surface of a PCB, and
two second trapezoid antennas symmetrically aligned with
each other with one of parallel sides thereof on another sur-
face of the PCB opposite to the first trapezoid antennas,
wherein the first trapezoid antennas and the second trapezoid
antennas simultaneously enable the broadband product to
operate at both a first frequency band and a second frequency
band, and the second frequency band overlaps a part of the
first frequency band.




