US 20070030197A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2007/0030197 A1

Tsai et al.

43) Pub. Date: Feb. 8, 2007

(54) ANTENNA STRUCTURE

(76) Inventors: Feng-Chi Eddie Tsai, Taipei Hsien

(TW); Chia-Tien Li, Taipei Hsien
(TW)

Correspondence Address:

NORTH AMERICA INTELLECTUAL
PROPERTY CORPORATION

P.O. BOX 506

MERRIFIELD, VA 22116 (US)

(21) Appl. No.:

(22) Filed:

11/164,364

Nov. 21, 2005

(30) Foreign Application Priority Data

Aug. 8, 2005

Publication Classification

(51) Int.CL
HO0IQ 1/38 (2006.01)

(52) US.ClL ... 343/700 MS; 343/702

(57) ABSTRACT

An antenna includes a ground portion, a radiating element,
and an interconnecting element connected to the ground
portion and the radiating element. The radiating element
includes a first radiating trace including a turning point
connected to a first segment and a second segment of the first
radiating trace, and a second radiating trace connected to the

(01377 SN 094126825 second segment of the first radiating trace.
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ALEXANDRIA, VA 22314 (US) multifrequency H-shape antenna includes a conductive radi-
B > ating element, a conductive grounding element, a conductive
(73) Assignee: WISTRON NEWEB CORP., Hsichih interconnecting element, and a coaxial cable. The conduc-
: ' (TW) N tive radiating element includes a left end, a right end, and a
T construction. The conductive interconnecting element
(21) Appl. No.: 11/281,404 includes a first part, a second part, and a third part. The
conductive interconnecting element is connected between
(22) Filed: Nov. 18, 2005 the conductive radiating element and the conductive ground-
ing element. The coaxial cable is electrically connected to
(30) Foreign Application Priority Data the feeding point of the conductive interconnecting element.
By using the improved construction described above, the
Aug. 8, 2005  (TW)oioeeecrecreerecevcerececnes 94213473 wireless bandwidth can be increased.
U1 o
L ni . MZ -
30 | 3262 36 |
\ < ‘ I 7 3264
F—~
A 3266 F\ 320
322 324
342
340 346 7
344 (P

330N




a9 United States

Chen

US 20070030199A1

a2 Patent Application Publication o) Pub. No.: US 2007/0030199 A1

43) Pub. Date: Feb. 8, 2007

(54) MONOPOLE ANTENNAS

(75) Inventor:

Chih Lung Chen, Taipei (TW)

Correspondence Address:
QUINTERO LAW OFFICE
1617 BROADWAY, 3RD FLOOR
SANTA MONICA, CA 90404 (US)

(73) Assignee: WISTRON NEWEB CORP., TAIPEI

(21) Appl. No.:

(22) Filed:

HSIEN (TW)
11/313,867

Dec. 20, 2005

(30) Foreign Application Priority Data

Aug. 3, 2005

(TW)

TW94126332

Publication Classification

(51) Int.CL
HO0IQ 1/38 (2006.01)
HOIQ 1/10 (2006.01)
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7 ABSTRACT

Monopole antennas are provided. A monopole antenna
transmitting radio signals within a specific frequency range
includes a substrate, a ground, a first sleeve portion, a second
sleeve portion, a first conductive element, a second conduc-
tive element and a cable. The first conductive element and
the ground are formed on the substrate. The first and second
sleeves electrically connect the ground and project from a
side of the ground in a first direction. The first conductive
element comprises a feed end and a connection portion
adjacent to an edge of the substrate. The second conductive
element connects the connection portion and projects from
the edge of the substrate substantially in the first direction.
The cable connects the ground and the feed end to transmit
the radio signal.

L4

G2— 1~

L2

TGl

T—>S1

W L3




US 20070030200A 1

a2y Patent Application Publication o) Pub. No.: US 2007/0030200 A1

a9 United States

Heng et al.

43) Pub. Date: Feb. 8, 2007

(54) MULTI-BAND ANTENNA STRUCTURE

(76) Inventors: Chew Chwee Heng, Singapore (SG);
Yung Chang Wei, Sijihih City (TW)

Correspondence Address:

BLANK ROME LLP

600 NEW HAMPSHIRE AVENUE, N.W.
WASHINGTON, DC 20037 (US)

(21) Appl. No.:  11/497,240

(22) Filed: Aug. 2, 2006

Related U.S. Application Data

(60) Provisional application No. 60/705,178, filed on Aug.
4, 2005.

o

Publication Classification

(51) Int.CL

HO0IQ 1/38 (2006.01)
(52) US.CL ... 3437700 MS; 343/702
7 ABSTRACT

A multi-band antenna structure includes a ground plane, a
first radiation metal arm, a first shorted parasitic arm and a
second shorted parasitic arm. The first radiation metal arm is
connected to a main transmitting antenna and has a first feed
point for connecting a first feed line. The first shorted
parasitic arm extends to the outside from the ground plane.
The first shorted parasitic arm is between the first radiation
metal arm and the ground plane for resonantly coupling the
first radiation metal arm at a first band. The second shorted
parasitic arm also extends to the outside from the ground
plane. The second shorted parasitic arm is between the first
radiation metal arm and the first shorted parasitic arm for
resonantly coupling the first radiation metal arm at a second
band.
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An antenna device is for a mobile unit to transmit/receive
signals, and the mobile unit comprises a printed circuit board
which is mounted with a signal processing circuit for
processing the signals, the antenna device comprises an
antenna body, a metal feeding line, and a ground metal layer.
The antenna body is mounted on one side of the mobile unit
for transmitting/receiving signals. The metal feeding line
made on the upper surface of the printed circuit board, one
end of the metal feeding line is connected to the antenna
body and the other end of the metal feeding line is in
connection with the signal processing circuit from the center
part of an edge of the printed circuit board. The ground metal
layer is formed on the lower surface of the printed circuit
board. When the mobile unit is in transmission, as a result
of the metal feeding line is fed from the center part of the
edge of the printed circuit board to the signal processing
circuit that the well-spread currents are generated upon the
surface of the ground metal layer and the antenna device has
omnidirectional antenna radiation pattern.
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(51) Int.CL
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7 ABSTRACT

Provided is an antenna apparatus for a portable terminal
including a first antenna pattern, and a second antenna
pattern formed to correspond to the first antenna pattern, so
that the second antenna provides a capacitive coupling along
with the first pattern, thereby configuring a divergent type
antenna with the second antenna pattern. The antenna appa-
ratus configured in this manner comprises a pair of meander
line antennas, whereby the antenna apparatus can efficiently
suppress the generation of noise while being easily housed
within the terminal. Furthermore, the antenna apparatus has
an advantage of easily enhancing a specific absorption ratio
(SAR) induced in a human body, which is an important
factor for defining the function and quality of an antenna
apparatus.
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7 ABSTRACT

An antenna includes a substrate, a ground element, a radi-
ating element and a feed element. The ground element is
disposed on the substrate and has an opening. The radiating
element is disposed on the substrate and electrically con-
nects to the ground element. The radiating element com-
prises a first radiating trace and a second radiating trace. The
first radiating trace includes a first segment, a second seg-
ment, and a first bended portion connected the first segment
and the second segment. The second radiating trace connects
to the second segment of the first radiating trace. The feed
element is disposed on the substrate and electrically con-
nects to the radiating element. The feed element and the
radiating element are at the same surface of the substrate,
and a part of the feed element extends and enters the
opening.




US 20070030204A1

a2 Patent Application Publication (0 Pub. No.: US 2007/0030204 A1

a9 United States

Heng et al.

43) Pub. Date: Feb. 8, 2007

(54) ANTENNA GROUND STRUCTURE

(76) Inventors: Chew Chwee Heng, Singapore (SG);
Yung Chang Wei, Sijihih City (TW)

Correspondence Address:
BLANK ROME LLP
600 NEW HAMPSHIRE AVENUE, N.W.
WASHINGTON, DC 20037 (US)
(21) Appl. No.: 11/497,239
(22) Filed: Aug. 2, 2006

Related U.S. Application Data

(60) Provisional application No. 60/705,177, filed on Aug.

4, 2005.
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57 ABSTRACT

An antenna ground structure, for use in an electronic appa-
ratus includes an antenna main body and electrically con-
ductive plastic material connecting the antenna main body is
a metal frame of the electronic apparatus to provide an
electrical connection between the antenna main body and the
metal frame. Better electrical characteristics can be provided
to the antenna main body through the antenna ground
structure. The manufacturing process is further improved.
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Publication Classification

(51) Int.CL
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7 ABSTRACT

A small sized structure for a plurality of resonance fre-
quency bands in a PIFA antenna system for at least two
mobile frequency bands distant from each other including a
ground connection and a HF power supply connection. The
PIFA antenna system includes at least two antenna branches
which are disposed essentially side-by-side and in parallel to
each other in the form of a strip and are connected to each
other at a base thereof in order to serially connect the
antenna branches which extend at a predetermined distance
from each other, thereby forming a slit and are provide with
straight segments for producing a capacitance coupling
between the branches. The ground connection is preferably
arranged at the free end of one of the antenna branches, the
HF power supply connection is mounted on the external
edge of the branch of the PIFA antenna structure provided
with the ground connection. The width of the antenna
branches, the length thereof and the slit therebetween are
calculated in such a way that the PIFA antenna structure is
provided with two resonance frequency bands arranged at a
desired distance to each other.
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The flexible antenna has a metal layer with an adhesive layer
Correspondence Address: pasted onto the back surface of the metal layer, so that it can
ROSENBERG, KLEIN & LEE be directly pasted onto the housing of the wireless commu-
3458 ELLICOTT CENTER DRIVE-SUITE 101 nication device. On another side of the metal layer, there is
ELLICOTT CITY, MD 21043 (US) a transparent protective layer and the metal layer reserves a
. zone without the transparent protective layer for electrically
@21) Appl. No-: 11/199,079 coupling to the electrical substrate of the wireless commu-
22} Filed: Aus. 9. 2005 nication device. The present flexible antenna apparatus
(22) File s> reduces the developing time and cost of the device and the
Publication Classification manufacturing process more convenient. The flexible
antenna apparatus is suitable for all wireless communication
(51) Inmt. CL devices and increases the flexibility of the manufacturing
HoIQ 1/38 (2006.01) process by adding a holder having at least one plastic pin, or
(52) US.ClL ... 343/700 MS; 343/702 a pin.
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7 ABSTRACT

The present invention relates to a dual frequency antenna,
which integrates a square ring antenna and a patch antenna
in order to have a compact circuit area that receives both low
and high frequencies, to be used as the antenna of wireless
LAN, wherein the wireless LAN is one of the following:
IEEE 802.11a, IEEE 802.11b, or IEEE 802.11g.

e

S



US 20070035451A1

a2 Patent Application Publication (0 Pub. No.: US 2007/0035451 A1l

a9 United States

Yang et al.

43) Pub. Date: Feb. 15, 2007

(54) PLANAR INVERTED-F ANTENNA

(75) Inventors: Mei-Chin Yang, Taipei (TW); Fu-Ren
Hsiao, Taipei (TW); Tsung-Wen Chiu
Taipei (TW); Chin-Fan Chen, Taipei
(W)

Correspondence Address:

BRUCE H. TROXELL

SUITE 1404

5205 LEESBURG PIKE

FALLS CHURCH, VA 22041 (US)

s

(73) Assignee: Advanced Connectek Inc.
(21) Appl. No.: 11/416,235
(22) Filed: May 3, 2006
(30) Foreign Application Priority Data
Aug. 12,2005  (TW).coovooveveeeccveicecins 094127532

Publication Classification

(51) Int.CL

HO0IQ 1/38 (2006.01)

HOIQ 1/24 (2006.01)
(52) US. CL oo 3437700 MS; 343/702
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A PIFA in one embodiment includes a radiating member
including a feed point, a shorting point, a first radiating
element having a starting point and a terminating point
coiled as a longer path terminated at an outer edge of a
ground plane and being open for generating a resonance
mode having a low frequency, and a second radiating
element having a starting point connected to the starting
point of the first radiating element, and a terminating point
extended to form a shorter path terminated at the outer edge
of the ground plane, the terminating points of the first and
second radiating elements adjacent for generating a reso-
nance mode having a high frequency; low and high fre-
quency medium frequency regulators for adjusting reso-
nance frequencies of two different resonance modes a
substrate; a feed member; and a shorting member.
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HARNESS, DICKEY & PIERCE, P.L.C. nection port, comprising: a substrate; an antenna module,
P.O. BOX 8910

provided on the substrate and having a signal feed-in ter-

RESTON, VA 20195 (US) minal, and used to transmit or receive a radio frequency

(21) Appl. No.: 11/199,075 signal; a universal serial bus connection port, connected to
the signal feed-in terminal of the antenna module, and used
(22) Filed: Aug. 9, 2005 to provide the antenna module with a signal transmission

interface for transmitting the radio frequency signal; a signal

conversion circuit, used to convert the format of the radio

(51) Int. CL frequency signal to the format compatible with the signal
HO01Q 124 (2006.01) transmission interface.
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Filed: Aug. 10, 2005
Publication Classification

Int. CL.
HOoI1Q 1724

(2006.01)

(52) US.CL .. .343/702

(57) ABSTRACT

A wireless communication device (100) comprises an
antenna (204) comprising a major radiating element (210)
that includes a letter C shaped part (212) connected to a
letter U shaped part (214). The major radiating element
(210) is spaced from a ground plane (302) and one or more
components (206, 208) having conductive parts are located
between the major radiating element (210) and the ground
plane (302). Openings (314, 316) in the ground plane (302)
are located under the components (206, 208) or terminals
(310) of the components (206, 208). Passive radiators (126,
700) having multiple sections (602, 604, 702, 704, 706) of
different transverse dimension are located on a flip (110) of
the wireless communication device (100) proximate the
antenna (204).
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Publication Classification

(51) Int.CL

HO0IQ 1/24 (2006.01)
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57 ABSTRACT

A display frame having an antenna suitable to be set on a
display module is provided. The display frame includes a
metal frame and an antenna, and the antenna includes a first
metal member and a second metal member. The first metal
member extending from the metal frame is located inside an
antenna area defined by a notch of the metal frame. The
second metal member extending from the metal frame is
located inside the antenna area to couple the electromagnetic
energy to the first metal member.
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(51) Int.CL

HO0IQ 1/24 (2006.01)
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7 ABSTRACT

An antenna device and a radio apparatus are provided. The
antenna device is configured to be coupled to a feeding point
of'the radio apparatus. The antenna device has a first antenna
element and a second antenna element. The first antenna
element is configured to be an unbalanced-fed antenna fed at
the feeding point to resonate at a first frequency. The second
antenna element is configured to be a monopole antenna
having an open end and to be fed at the feeding point. The
first antenna element and the second antenna element have
a common portion from the feeding point to a branching
point. The second antenna element is configured to be
ungrounded in a first state to resonate at a second frequency
lower than the first frequency and to be grounded in a second
state at a switch point between the branching point and the
open end.
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(51) Int.CL
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7 ABSTRACT

A high-frequency motor-vehicle antenna has a lower hous-
ing part adapted to be secured to the motor vehicle, at least
partially dielectric, and formed with an inner and an outer
annular side wall and an upper housing part formed with an
inner and an outer annular side wall fittable with the respec-
tive walls of the lower part. The upper and lower housing
parts are fitted together with the side walls fitting hermeti-
cally. The inner and outer side walls form aligned inner and
outer throughgoing ports when the parts are fitted together.
A cable extends through the ports, and a seal is integrally
mounted on the cable and sealingly fits in both of the ports.
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57 ABSTRACT

Enibodiments of the invention provide a single apparatus for
connecting a flat antenna to a plurality of surfaces, including
vertical, horizontal or other inclined surfaces, by screws,
suction components or other connectors.
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67 ABSTRACT
g(ﬁr{?é%)rhde{}cﬁg)%%ii A monopole broadband antenna including a connecting
SUITE 1 40' 4 segment for connecting an antenna circuit of a set of
5205 LEESBURG PIKE equipment, the connecting segment is provided thereon
FALLS CHURCH, VA 22041 (US) sequentially with a shaft portion with a small diameter and
’ a shaft portion with a large diameter in connecting with the
shaft portion with the small diameter; the shaft portion with
(73) Assignee: Auden Techno Corp. the small diameter and the shaft portion with the large
diameter together form the monopole broadband antenna.
(21) Appl. No.: 11/200,021 The antenna can be used for equipment such as a digital TV
or a Wireless Local Area Network and can get a larger rate
(22) Filed: Aug. 10, 2005 of use of band width.
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(51) Imt. CL
HOIL 27/14 (2006.01)
(76) Inventor: Yasumasa Harihara, Tokyo (JP) (52) US. Cl s 250/338.4
67 ABSTRACT
Correspondence Address: An object of the present invention is to further miniaturize
WOLFF LAW OFFICE, PLLC a module substrate with an antenna while maintaining
209 PROVIDENCE RD. desirable characteristics. A module substrate 100 with an
CHAPEL HILL, NC 27514 (US) antenna according to the invention has a substrate body 110
and first and second radiation conductors 121 and 122
. provided on one surface 111 of the substrate body 110 and
(21) Appl. No.: 10/597,207 being symmetrical. The first and the second radiation con-
o ductors 121 and 122 are asymmetrical with respect to a first
(22) PCT Filed: Dec. 28, 2004 line B that passes a power-supplying point 1215 of the first
(86) PCT No.: PCT/IP04/19586 radiation conductor and a power-supplying point 12256 of the
h second radiation conductor. Therefore, the wavelength of
§ 371(0)(1) radio waves radiated from the current flowing in one direc-
@), @ Dat’e: Jul. 14. 2006 tion as viewed from the first line B is different from that of
’ ’ radio waves radiated from the current flowing in the other
(30) Foreign Application Priority Data direction as viewed from the first line B. As a result, the
substrate body 110 can be miniaturized while securing a
Jan. 16, 2004  (JP) cvveereeereeeserceiccerecinne 2004-009792 broader band than the conventional module substrates.
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(54) MULTI-BAND FREQUENCY LOOP-SLOT
ANTENNA

(76) Inventors: Hong-Ren Chen, Chung Ho City
(TW); Kai Shih, Chung Ho City (TW);
Huang-Tse Peng, Chung Ho City
(TW); Yu-Yuan Wu, Chung Ho City
(W)

Correspondence Address:

LIN & ASSOCIATES INTELLECTUAL
PROPERTY

P.O. BOX 2339

SARATOGA, CA 95070-0339 (US)

(21) Appl. No.: 11/200,430
(22) Filed: Aug. 9, 2005
Publication Classification

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

(52) US.CL ... 343/700 MS; 343/767

(57) ABSTRACT

A loop-slot antenna defined by a conductive plate includes
a first slot and a second slot. The first slot and the second slot
divide the conductive plate into a first strip, a second strip
and a patch element. The first slot is an L-shaped slot and
includes a transverse slot section extending along the lower
edge of the conductive plate and a longitudinal slot section
extending along the left edge of the conductive plate and
opening to the upper edge of the conductive plate. The first
slot is operated at a first frequency. The first strip includes a
transverse branch and a longitudinal branch that has a feed
point. The second slot opens upward. The second strip has
a free end on which a grounding point is disposed. The patch
element is formed between the first and the second slots and
operable at a second frequency.
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(54) MULTI-BAND ANTENNA

(75) Inventor:

Corre:

spondence Address:

MOTOROLA, INC
INTELLECTUAL PROPERTY SECTION

LAW
8000

DEPT
WEST SUNRISE BLVD

Christos L. Kinezos, Sunrise, FL (US)

FT LAUDERDAL, FL 33322 (US)

(73) Assignee: Motorola, Inc., Schaumburg, 1L

(52) US.CL ... 343/700 MS; 343/729; 343/702

7 ABSTRACT

A multi-band antenna (10) includes one or more a loop
portions (12) substantially defining operation in frequency
ranges covering between approximately 800 MegaHertz and
approximately 1.0 GigaHertz and between approximately
1.8 GigaHertz and approximately 2.0 GigaHertz, a surface
plate portion (14) having a length (15) substantially defining
operation in a frequency range between approximately 1.7
GigaHertz and approximately 1.9 GigaHertz, and a slot (16)
within the surface plate portion having a length (17) sub-
stantially defining operation in a frequency range between 5
and 6 Gigahertz (WLAN). The antenna can further include
a resonant stub (18) having a length (19) substantially
defining operation in a frequency range of approximately 2.4
Gigahertz. The antenna can be a unitary radiating element
having a feed element (9) and a ground port (7). Operation-
ally, the antenna can function in 6 bands and can be
independently tunable in a majority of the 6 bands.
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(54)

(75)

(73)
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(22)

(30)

Jun. 10, 2005

DUAL-BAND ANTENNA FOR RADIATING
ELECTROMAGNETIC SIGNALS OF
DIFFERENT FREQUENCIES

Inventor: Chia-Hao Mei, Shenzhen (CN)

Correspondence Address:

PCE INDUSTRY, INC.

ATT. CHENG-JU CHIANG JEFFREY T.
KNAPP

458 E. LAMBERT ROAD
FULLERTON, CA 92835 (US)

Assignee: HON HAI PRECISION INDUSTRY
CO., LTD., TU CHENG (TW)

Appl. No.: 11/308,575

Filed: Apr. 8, 2006

Foreign Application Priority Data

(CN) v 2005100352923

Publication Classification

(51) Int.CL

HO0IQ 1/38 (2006.01)
(52) US.CL oo 343/700 MS
57 ABSTRACT

A dual-band antenna for radiating electromagnetic signals of
different frequencies includes a ground portion (500), a
feeding part (400), and a body (100). The feeding part (400)
is for feeding signals. The body (100) includes a first
radiating part (110) and a second radiating part (120). The
first radiating part includes a bent portion (115), a first free
end (111), and a first connecting end (112). The bent portion
(115) is between the first free end (111) and the first
connecting end (112). The first connecting end (111) is
electronically connected to the feeding part (400). The
second radiating part (120) includes a second connecting
end (122) and a second free end (121). The second connect-
ing end (122) is connected to the first connecting end (112).
The shorting part (200) is between the body (100) and the
ground portion (500).
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(54) SURFACE MOUNT ANTENNA APPARATUS
HAVING TRIPLE LAND STRUCTURE

(75) TInventors: Chan Ik Jeon, Suwon-si (KR); Gun
Sung Jang, Seoul (KR)

Correspondence Address:

THE WEBB LAW FIRM, P.C.
700 KOPPERS BUILDING
436 SEVENTH AVENUE
PITTSBURGH, PA 15219 (US)

(73) Assignee: PARTRON CO., LTD., Gyeonggi-do

(KR)
(21) Appl. No.: 11/445,953
(22) Filed: Jun. 2, 2006
(30) Foreign Application Priority Data
Jun. 3, 2005  (KR) .cooovvvvvcivevecenee. 10-2005-0047908

Publication Classification

(51) Int.CL

HO0IQ 1/38 (2006.01)

HOIQ 1/24 (2006.01)
(52) US. CL oo 3437700 MS; 343/702
57 ABSTRACT

Disclosed herein is a surface mount antenna apparatus
applied to a wireless terminal. The antenna apparatus
includes a printed circuit board having a ground pattern, a
land structure, and an antenna. The land structure includes a
non-grounded area having no ground electrode, first and
second land pads formed on opposite ends of the non-
grounded area to be connected to ground electrodes, and an
input pad formed between the first and second land pads and
separated from them. The input pad is spaced apart from the
first land pad by a preset interval. The antenna includes first
and second ground electrodes formed on the lower surface
of a dielectric block to be connected to the first and second
land pads, a feeding electrode connected to the input pad,
and a radiation electrode formed on some of the side
surfaces and the upper surface of the dielectric block. The
radiation electrode is connected to at least one of the first and
second ground electrodes and the feeding electrode.
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(54) MULTI-BAND ANTENNA

(75) Inventors: Lung-Sheng Tai, Tu-Cheng (TW);
Po-Kang Ku, Tu-Cheng (TW);
Chen-Ta Hung, Tu-Cheng (TW);
Yun-Long Ke, Tu-Cheng (TW);
Yao-Shien Huang, Tu-Cheng (TW)

Correspondence Address:

WEI TE CHUNG

FOXCONN INTERNATIONAL, INC.
1650 MEMOREX DRIVE

SANTA CLARA, CA 95050 (US)

(73) Assignee: HON HAI PRECISION IND. CO.,
LTD.

(21) Appl. No.:  11/507,834

(22) Filed: Aug. 22, 2006
(30) Foreign Application Priority Data
Aug. 22,2005 (TW) 94128540

—

Publication Classification

(51) Int.CL

HO0IQ 1/38 (2006.01)

HOIQ 1/24 (2006.01)
(52) US. CL oo 3437700 MS; 343/702
57 ABSTRACT

A multi-band antenna used in an electronic device, com-
prising: a grounding element; a radiating element comprises
a first radiating section operating at 900 MHz frequency
band and a second radiating section operating at 1800 MHz
frequency band; and a connecting section connecting the
radiating element and the grounding element. The grounding
element, the radiating element, and the connecting element
locate respectively in the different plane. The whole struc-
ture of the multi-band antenna of the present invention
designed combining the inner structure of the notebook or
other portable electrical device. The multi-band antenna is
suit to be installed in a notebook or other portable electrical
device because the multi-band antenna occupies small
space.
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(75) Inventors: Ozden Sinasi, Copenhagen (DK);
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Correspondence Address:
HARRINGTON & SMITH, LLP
4 RESEARCH DRIVE
SHELTON, CT 06484-6212 (US)

(73) Assignee: Nokia Corporation

(21) Appl. No.:  11/208,392

(22) Filed: Aug. 18, 2005
Publication Classification
(51) Imt. Cl
HO0I1Q 1/24 (2006.01)
(52) US.CL e 343/702; 343/700 MS

67 ABSTRACT

An antenna arrangement operable to transmit/receive in a
first communications band and a second communications
band, including a ground plane; a first conductive element
for transmitting/receiving; a second conductive element
separate from the first conductive element and the ground
plane and having a first portion proximal to, but separated
from the first conductive element and a second portion
proximal to, but separated from the ground plane; and a
switch element for connecting/disconnecting the second
conductive element to the ground plane, wherein, the first
conductive element, when the switch element disconnects
the second conductive element from the ground plane, is
operable to transmit/receive in a first communications band
and is inoperable to transmit/receive in a second communi-
cations band and the first conductive element, when the
switch element disconnects the second conductive element
from the ground plane, is operable to transmit/receive in the
second communications band and inoperable to transmit/
receive in the first communications band.
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Liu et al. (43) Pub. Date: Feb. 22, 2007
(54) NOTEBOOK AND ANTENNA STRUCTURE Publication Classification
THEREOF
(51) Imt. CL
(75) Inventors: Chih Kai Liu, Taipei (TW); Wei Li Ho1Q 124 (2006.01)
Cheng, Taipei Hsien (TW) (52) US.ClL .. 343/702; 343/700 MS
Correspondence Address: (57) ABSTRACT
QUINTERO LAW OFFICE, PC An antenna structure includes a ground element, a first
g?ﬁ%&%g;rgEEggsgﬂzgg %?g transmitting element and a second transmitting element. The
A A, Us) first transmitting element transmits a first wireless signal,
(73) Assignee: WISTRON NEWEB CORP, TAIPEI and comprises a first connecting portion and a first radiation
goee: HSIEN (TW) ’ portion. The first connecting portion is connected to the
ground element and the first radiation portion. The second
(1) Appl. No.: 11/324.048 transmitting element transmits a second wireless signal and
SRR i comprises a second connecting portion and a second radia-
(22) Filed: Dec. 31. 2005 tion portion. The second connecting portion is connected to
’ the ground element and the second radiation portion. The
(30) Foreign Application Priority Data second connecting portion is shorter than the first connecting
portion, and the second radiation portion is shorter than the
Aug. 16, 2005  (TW).cooovvvrecccvvccienns TW94127906 first radiation portion.
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Correspondence Address:
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ALEXANDRIA, VA 22314 (US)
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CO., LTD., KYUNGKI-DO (KR)
(21) Appl. No.:  11/459,111

(22) Filed:

Jul. 21, 2006

Publication Classification

(51) Int. CL
HO0IQ 1/24 (2006.01)

(52) US.CL oo ... 343702

7 ABSTRACT

Disclosed is a built-in antenna module of a wireless com-
munication terminal. The built-in antenna module includes
at least one base mounted on the upper surface of a substrate
of a main body of the terminal; a radiator line formed in a
designated pattern on the external surface of the base
according to antenna characteristics; and at least one feeding
terminal electrically connecting the radiator line and the
substrate. The built-in antenna module simplifies a process
for manufacturing the module, reduces production costs, and
rapidly copes with the design change of an antenna.
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(22) Filed: Aug. 19, 2005

Publication Classification

(51) Int.CL

HO0IQ 1/32 (2006.01)
(52) US.CL oo .343/713
7 ABSTRACT

A method for improving the efficiency of antennas having
transparent thin-film conductive surfaces, and antennas
improved by the method are disclosed. For a selected
frequency of antenna operation, values for surface current
density in areas distributed over the surface of the thin-film
are determined. Regions of the surface containing areas
having concentrated current flow are identified based upon
the determined values of current density. Antenna efliciency
is improved by increasing conductivity in areas of the
thin-film surface found to have concentrated current flow.
The method enables the improvement of the efficiency of
antennas having transparent thin-film conducting surfaces,
without unnecessarily obstructing the optical view through
the thin-film surfaces of the antennas.
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Publication Classification

(51) Int. CL
HOIQ 9/16 (2006.01)
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(52) US.CL ... 343/792; 343/790

(57) ABSTRACT

A method of manufacturing a dipole antenna comprises the
steps of forming first and second radiating elements on the
surface of a flexible substrate, the radiating elements includ-
ing respective feed points for making operative electrical
contact with a feed line including corresponding first and
second feed conductors. The radiating elements are arranged
on the substrate such that, in use, an input impedance of the
dipole antenna is substantially matched to a characteristic
impedance of the feed line over a selected frequency band.
The flexible substrate is then formed into a substantially
cylindrical shape. The resulting antenna comprises an inte-
gral dipole antenna member having radiating elements dis-
posed on a surface of a substantially cylindrical substrate.
The antenna avoids the need to separately manufacture the
radiating elements, and subsequently to assemble the ele-
ments to form a dipole antenna. The antenna is simple to
construct, has a relatively low number of mechanical and
electrical joints and contacts, and may provide improved
mechanical stability and electrical performance as compared
with prior art antennas.
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10-2005-0076503
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Publication Classification

(51) Int.CL

HOIQ 9/28 (2006.01)
(52) US.CL oo .343/795
57 ABSTRACT

A stub printed antenna (SPDA) and a method of designing
the same are provided. The SPDA include: a substrate;
dipole arms disposed at both surfaces of the substrate for
transmitting/receiving a signal; a parallel metal strip line
disposed at both surfaces of the substrate, and each having
one end connected to each of the dipole arms; a stub
disposed at both surfaces of the substrate, and connected to
the other end of the parallel metal strip line; a coaxial probe
connected to the junction of the parallel metal strip line and
the stub for feeding signals; a hole for inserting an inner
conductor of the coaxial probe; and a contact for connecting
to an outer conductor of the coaxial probe.
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Publication Classification
(51) Imt. Cl
HOIQ 3/24 (2006.01)

(52) US.CL ... 343/876; 343/812

(57) ABSTRACT

Systems and methods for a wireless communication device
having a switched multi-beam antenna and methods for
manufacturing the same are described. One system and
method includes a plurality of antenna of elements. Groups
of the antenna elements cooperate to form active one or
more antenna elements while other groups of the antenna
elements cooperate to form a reflector for the active antenna
elements. This creates a directed transmission or direction of
positive gain for the antenna system. The same group of
antenna elements can be switched so that other antenna
elements cooperate to form the active element while another
group forms a reflector for the active elements thereby
providing a different direction of positive gain. The system
can be used for various wireless communication protocols
and at various frequency ranges.
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Probe feed (x
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Load (X, L)

Publication Classification

(51) Int.CL

HOIQ 1/36 (2006.01)
(52) US.CL oo .343/895
7 ABSTRACT

An embodiment generally relates to a wave antenna. The
wave antenna includes a grounded substrate and a probe
feed configured to be substantially centered within the
grounded substrate. The wave antenna also includes a load
configured to be a linear distance from the probe feed and a
conductor trace configured to connect the probe feed and the
load. The pattern for the conductor trace is substantially a
spiral and the radiation response of the wave antenna is
substantially omni-directional.
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Publication Classification
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G04B  47/06 (2006.01)
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HOIQ 1/42 (2006.01)
(52) US.CL oo 368/14; 343/872; 368/278
57 ABSTRACT

There is disclosed a portable electronic instrument, such as
a wristwatch (1), including a case (2) enclosing an electronic
module (6) and a display device (5), a crystal (3) fitted onto
the case (2), an electric power supply source (4) housed in
the case (2) and powering the electronic module (6) and the
display device (5), and an antenna (20) for receiving and/or
transmitting radio-frequency signals electrically connected
to the electronic module (6).

The case (2) includes an exterior body (4) including a
bottom (4a) and lateral walls (4b) and a bezel element (7)
fitted onto the exterior body (4) and supporting the crystal
3).

The antenna (20) rests on an outer face (7a) of the bezel
element (7).
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WASHINGTON, DC 20007 (US . .
US) The present planar antenna include: a linear antenna element

to which electric power is to be supplied and a loop-shaped

(73) Assignee: Fujitsu Limited parasitic antenna element placed in the vicinity of said linear
antenna element, which are provided on one side of a
(21) Appl. No.: 11/287,234 dielectric substrate. This simple arrangement makes it pos-
sible to provide a planar antenna with good circular polar-
(22) Filed: Nov. 28, 2005 ization characteristics.
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BLAKELY SOKOLOFF TAYLOR & ZAFMAN antenna and adjusting a resonant frequency of the antenna,
12400 WILSHIRE BOULEVARD and it performs impedance matching by adjusting capacitive
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adjusting inductive reactance and capacitive reactance of the
(21) Appl. No.: 11/297,517 antenna. The present invention miniaturizes the antenna by
using a plurality of shorting plates for shorting the radiation
(22) Filed: Dec. 7, 2005 patch from a grounding surface and adjusting the resonant
frequency of the antenna. The present invention also pro-
(30) Foreign Application Priority Data vides an inexpensive PIFA antenna with an excellent radia-

Dec. 8, 2004
Tun. 9. 2005
Jun. 9, 2005

tion efficiency by forming the radiation patch in the form of

metal sheet in the antenna and floating the radiation patch in
the air,
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(54) COMPOSITE ANTENNA

(75) Inventors: NOBUO MUROFUSHI, Shizuoka
(JP); Kouichi Sano, Shizuoka (JP);
Yasuhito Kiji, Shizuoka (JP); Yasuo
Matsumoto, Shizuoka (JP)
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DLA PIPER US LLP

P. O. BOX 9271
RESTON, VA 20195 (US)

(73) Assignee: TOSHIBA TEC KABUSHIKI KAI-
SHA, TOKYO (IP)

(21) Appl. No.:  11/465,293

(22) Filed: Aug. 17, 2006
(30) Foreign Application Priority Data
Aug. 25,2005 (JP) v 2005-244301

Publication Classification

(51) Int. CL

HO0IQ 1/38 (2006.01)
(52) US.CL oo 343/700 MS
57) ABSTRACT

A composite antenna includes a first antenna structure and a
second antenna structure integrally combined with the first
antenna structure to operate under different frequency bands
respectively that are used in different radio transmission
systems such that the first antenna structure has a first
conductive layer to operate under a first frequency band and
the second antenna structure has a second conductive layer
a thickness of which is thicker than that of the first conduc-
tive layer to operate under a second frequency band lower
than the first frequency band.
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(54) RESONANT FREQUENCY TUNABLE
ANTENNA

(75) Inventors: Jae Suk SUNG, YONGIN (KR); Tae
Sung KIM, SEOUL (KR)

Correspondence Address:

LOWE HAUPTMAN BERNER, LLP
1700 DIAGONAL ROAD

SUITE 300

ALEXANDRIA, VA 22314 (US)

(73) Assignee: SAMSUNG ELECTRO-MECHANICS
CO., LTD., KYUNGKI-DO (KR)
(21) Appl. No.:  11/466,889

(22) Filed:

Aug. 24, 2006

30) Foreign Application Priority Data
Aug. 25,2005  (KR) .coovvecrerrinrrirverias 10-2005-78449

Publication Classification

(51) Int. CL

HO0IQ 1/38 (2006.01)
(52) US.CL oo 343/700 MS
57 ABSTRACT

In a resonant frequency tunable antenna, a body includes a
dielectric substance and a magnetic substance. A first radia-
tor is disposed on a first predetermined area of the body and
has a feeding pin connected thereto. A second radiator is
disposed on a second predetermined area of the body. Also,
a switch is disposed on the body to be connected between the
first and second radiators. In addition, a power supply pin is
electrically connected to the switch and extends downward
through the body.
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P.O. BOX 19928
ALEXANDRIA, VA 22320 (US)
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(IP)
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Publication Classification

(51) Int.CL

HO0IQ 1/38 (2006.01)
(52) US.CL oo 343/700 MS
67 ABSTRACT

A monopole antenna comprising an antenna conductor to
transmit or receive a radio wave, and an inductor either
inserted in the antenna conductor or connected to an end of
the antenna conductor. The inductor includes a first conduc-
tor electrically connected to the antenna conductor, and a
magnetic material adjacent to the first conductor. The per-
meability of the magnetic material varies with a negative
gradient with respect to the frequency of the radio wave.
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MOBILE COMMUNICATIONS DEVICES
(51) Imt. CL
(75) Inventors: Jaume Anguera Pros, Castellon (ES); HOIQ 1724 (2006.01)
Carles Puente Baliarda, Barcelona HO0IQ 1/36 (2006.01)
(ES) (52) US. CL ... 3431702 343/895
Correspondence Address:
JENKENS & GILCHRIST, PC (57) ABSTRACT
1445 ROSS AVENUE
SUITE 3200
DALLAS, TX 75202 (US) Antennas for use in mobile communication devices are
disclosed. The antennas disclosed can include a substrate
(73) Assignee: FRACTUS S.A., Barcelona (ES) with a base, a top, a front side and a back side; a first
conductor can be located on the first side of the antenna
@1)  Appl. No.: 10/584,442 substrate; and a second conductor can be located on the
(22) PCT Filed: Jan. 28, 2005 second side of the antenna substrate. The conductors can
have single or multiple branches. If a conductor is a single
(86) PCT No.: PCT/EP05/00880 branch it can, for example, be a spiral conductor or a
conducting plate. If a conductor has multiple branches, each
§ 371(e)(D), branch can be set up to receive a different frequency band.
(2), (4) Date:  Jul. 18, 2006 A conductor with multiple branches can have a linear branch
and a space-filline or orid dimension branch. A conducting
Related U.S. Application Data TR T PR AR TR ot AR e o e
plate can act as a parasitic reflector plane to tune or partially
(60) Provisional application No. 60/540,450, filed on Jan. tune the resonant frequency of another conductor. The first

30, 2004.

and second conductors can be electrically connected.
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(54) WIDEBAND ANTENNA Publication Classification
(75) Inventor: Keisuke Fukuchi, Hitachi (JP) (51) Imt. CL
H01Q 13/10 (2006.01)
Correspondence Address: (52) US.CL e 343/767; 343/770
FOLEY AND LARDNER LLP
SUITE 500 v
3000 K STREET NW 7 ABSTRACT
WASHINGTON, DC 20007 (US) A wideband antenna has: a rectangular conductor sheet; a
. TAC < A bow-tie-shaped slit formed in the rectangular conductor
(73)  Assignee: HITACHI CABLE, LTD. sheet, the rectangular conductor sheet having two apex
21)  Appl. No.: 11/444.538 portions defined by the bow-tie-shaped slit, the two apex
(21) Appl. No i portions being opposite to each other in the middle of the
(22) Filed: Jun. 1. 2006 bow-tie-shaped slit; an auxiliary antenna element formed to
’ extend along the bow-tie-shaped slit on both sides of one of
(30) Foreign Application Priority Data the two apex portions; a power-feeding portion formed at the

Aug. 31,2005 (IP)

2005-252142

one of the two apex portions; and a grounding portion
formed at an other of the two apex portions.

19 CONDUCTOR SHEET 11 BOW;TIE—SHAPED SLIT

/

[

{

-

12a APEX

14 AUXILIARY ANTENNA ELEMENT



YOV T ) O ) R R O
US 20070046555A1
a9 United States

a2 Patent Application Publication o) Pub. No.: US 2007/0046555 A1

Hashimoto (43) Pub. Date: Mar. 1, 2007
(54) SLOT ANTENNA Publication Classification
(75) Inventor: Yuhei Hashimoto, Tokyo (JP) (51) Imt. CL
HOIQ 13/10 (2006.01)
Correspondence Address: (52) US. CL v .343/767

FINNEGAN, HENDERSON, FARABOW,

GARRETT & DUNNER

LLP (€] ABSTRACT
901 NEW YORK AVENUE, NW

WASHINGTON, DC 200014413 (US) A slot antenna including: a dielectric substrate; a conductor

pattern formed on a first surface of the dielectric substrate;

(73)  Assignee: SONY CORPORATION a ground layer formed on a second surface of the dielectric

(21) Appl. No.: 11/504.088 substrate; a feeding point disposed at substantially a center
B i of one side of the conductor pattern; a microstrip line
(22) Filed: Aug. 15, 2006 extending from the feeding point to substantially a center of
the conductor pattern; and a slot made with a predetermined
(30) Foreign Application Priority Data width at a position at which the slot straddles a center line
of the dielectric substrate, the center line passing through the
Aug. 23, 2005 (IP) oo P2005-241348 feeding point, in the ground layer.
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Publication Classification
(51) Int. CL

HOI1Q 9728 (2006.01)

(52) US.CL ... 343/795; 343/895

(57) ABSTRACT

A wideband planar dipole antenna comprises a substrate and
two antenna bodies. Metal conductor is printed on the single
surface/double surfaces of the substrate to form the antenna
bodies. With a dipole antenna architecture, the antenna
bodies are manufactured as loop structures similar to con-
centric circles. The loop structures can be of rectangular or
circular shapes. Loops of metal conductors with different
lengths resonate to obtain similar but different frequencies.
Each path of every antenna body can be finally connected
with a metal conductor sheet capable of changing to any
shape. Every path can interfere with adjacent paths to
achieve the wideband effect. An asymmetric mechanism can
be added in one of the antenna bodies. Besides letting the
antenna have the resonance effect of the symmetric part, the
loop path at the signal source can also be increased o
enhance the receiving performance of the antenna.
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Publication Classification

(51) Int.CL

HOIQ 21/26 (2006.01)
(52) US.CL ... 343/797; 343/798
57 ABSTRACT

A method and system for increasing an isolation character-
istic of a crossed dipole pair, dual polarized antenna can
include a feedback system comprising a feedback element
for generating a feedback signal in response to a transmitted
RF signal produced by each radiating elements of a crossed
dipole pair, dual polarized antenna. The feedback element
may improve the isolation characteristic of RF signals
between two different polarizations. The dimensions and
spacing of the feedback element relative to an antenna may
provide for optimal feedback signals. The feedback element
can have a length, width, and thickness wherein the length
and width are usually larger than the thickness dimension. A
fastening mechanism of the inventive feedback system for
coupling the feedback element to the antenna can include
materials that allow for high speed production of antenna
arrays using with the feedback system.
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801 S. FIGUEROA STREET (57) ABSTRACT
12TH FLOOR . . .. .
LOS ANGELES, CA 90017 (US) A mobile terminal comprising a sound output unit; and an
’ internal antenna in communication with and located behind
(73) Assignee: LG Electronics Inc. the sound output unit, wherein the internal antenna is
adapted to allow transmission and reception of radio fre-
(21) Appl. No.: 11/467,124 quency signals, and formed to have a resonance chamber
therein to allow resonance of sounds generated by the sound
(22) Filed: Aug. 24, 2006 output unit.
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Correspondence Address: 67 ABSTRACT
BOYLE FREDRICKSON NEWHOLM STEIN An antenna for microwave tumor ablation provides coaxial
& GRATZ, S.C. antenna conductors surrounded by an insulated sleeve of
250 E. WISCONSIN AVENUE length and size promoting destructive interference of axial
SUITE 1030 microwave energy passing inside and outside of the sleeve
MILWAUKEE, WI 53202 (US) to limit the tail of SAR power toward the skin.
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