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7 ABSTRACT

An integrated multi-band antenna has a first radiating con-
ductor, a second radiating conductor spaced from the first
radiating conductor, a trap element connected to the first and
second radiating conductors, a third radiating conductor with
a first feeding point connected to the first radiating conductor,
a fourth radiating conductor connected to the second and third
radiating conductors, a meandering radiating conductor hav-
ing two ends which respectively connect a fifth radiating
conductor with a second radiating conductor and a sixth radi-
ating conductor parallel to the meandering radiating conduc-
tor and a ground portion arranged close to the first radiating
conductor and spaced from the fifth radiating conductor. The
second, third and fourth radiating conductors resonate at a
first frequency bandwidth. The first, second and third radiat-
ing conductor and the trap element resonate a second fre-
quency bandwidth. The fifth, sixth and meandering radiating
conductors resonate a third and a fourth frequency band-
widths.
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57 ABSTRACT

An inverted-F antenna and a mobile communication terminal
using the same. The antenna includes a flexible board and a
radiation plate formed on the flexible board. The antenna
further includes a signal line having a first end formed on the
flexible board and connected to the radiation plate and a
second end extending from the first end and provided as a
connecting terminal for feeding and grounding. The mobile
communication terminal includes an RF board, a ground plate
formed on the RF board, a feed line formed on the RF board
for supplying a signal, and the inverted-F antenna as
described above.
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67 ABSTRACT

An array antenna apparatus includes a first feeding element
having a first feed point, a second feeding element having a
second feed point, and a first parasitic element electrically
connected to the respective first and second feeding elements.
In a first frequency band, respective resonances in the feeding
elements occur independent of each other, by eliminating
electromagnetic mutual coupling between the feeding ele-
ments, and exciting the first feeding element through the first
feed point as well as exciting the second feeding element
through the second feed point. In a second frequency band
lower than the first frequency band, a loop antenna having a
certain electrical length is formed by the first and second
feeding elements and the first parasitic element, and a reso-
nance of the loop antenna substantially occurs by exciting the
first feeding element through the first feed point.
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(57 ABSTRACT

An antenna array unit is provided by the present invention.
The antenna array unit includes: a ground, a feeder cable, a
first signal feeding member, a plurality of second signal feed-
ing members, a plurality of third signal feeding members, a
plurality of first rectangular radiating members and a plurality
of second rectangular radiating members. The first rectangu-
lar radiating members have first and second non-radiating
sides, two radiating sides able to generate a coupling effect
with a radiating side adjacent thereto. The second rectangular
radiating members have first and second non-radiating sides,
two radiating sides and able to generate a coupling effect with
a radiating side adjacent thereto. The present invention is
characterized in that at least one current disturbing member is
formed at each non-radiating second side of the plurality of
the first and the second rectangular radiating members and
adjacent to the nearest radiating side generating the coupling
effect.
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(57) ABSTRACT

A printed antenna suitable for wireless networking device
comprising a base plate, a grounding member, a first antenna,
a second antenna and a third antenna is disclosed. The base
plate is made of dielectric material where on a surface of
which a first direction and a second direction perpendicular to
each other are defined. The grounding member is electrically
grounded and covers at least a partial area of the base plate
surface. The first antenna is a dipole antenna extending from
the grounding member generally towards the first direction.
The second antenna is a monopole antenna extending from
the grounding member generally towards the second direc-
tion. The third antenna is a monopole antenna extending from
the grounding member generally towards the second direc-
tion. The second antenna and the third antenna are substan-
tially disposed on the two opposing sides of first antenna.
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(57) ABSTRACT

There is provided a mobile communication terminal includ-
ing: a dielectric substrate; a ground surface formed on a first
area of the dielectric substrate; a radiation part disposed on a
second area where the ground surface is not formed, at a
predetermined distance from the dielectric substrate, the
radiation part having first and second slots formed thereon; a
feeding line formed on the second area of the dielectric sub-
strate and having one end connected to the radiation part; a
ground line disposed on the second area of the dielectric
substrate at a predetermined distance from the feeding line
and having one end connected to the radiation part and
another end connected to the ground surface; and a matching
ground surface formed on the second area of the dielectric
substrate, the matching ground surface disposed in a super-
imposed relationship with a portion of the radiation part and
extending from the ground surface to be capacitively coupled
to the radiation part.
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A printed dipole antenna used in an electronic device com-
prising a PCB comprising some through holes; a grounding
element locating on one side of the PCB; a radiating element
locating on common side of the PCB with the grounding
element; a coaxial cable comprising a inner conductor con-
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locating on another side of the PCB electrically connecting
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through holes. When the printed dipole antenna encounter an
intense electromagnetic field, the interferential signal trans-
mitting from the intense electromagnetic field would arrive to
the grounding element through the radiating element. The
interferential signal cannot arrive to the system and is unable
disturb the working of the printed dipole antenna.

13 Claims, 6 Drawing Sheets

4 777 e 4 40 53 Sl 5
(77 [ 7
h e

3/ 20 a' \728

30



US007564424B2

az United States Patent (0) Patent No..  US 7,564,424 B2
Umehara 45) Date of Patent: Jul. 21, 2009
(54) ANTENNA HAVING MULTIPLE RADIATING 7,148,851 B2  12/2006 Takaki et al.
ELEMENTS 7,304,615 B2* 12/2007 Nakamura .... ... 343/788
2002/0075186 Al*  6/2002 Hamada et al. . 343/700 MS
(75) Tnventor: Naoko Umehara, Takatsuki (JP) 2007/0109203 AL* 52007 Parketal. wooooveeeerrnees 343/702
(73) Assignee: Sharp Kabushiki Kaisha, Osaka-shi FOREIGN PATENT DOCUMENTS
Ip) Jp 11-068456 3/1999
JP 2001-036328 /2001
(*) Notice:  Subject to any disclaimer, the term of this Jp 2002-111344 4/2002
patent is extended or adjusted under 35 P 2002-319810 10/2002
U.S.C. 154(b) by 453 days. Ip 2003-037423 2/2003
Jp 2003-298334 10/2003
1) Appl. No.: 11/430,029 P 2004274223 A 9/2004
P 2004-328237 A 11/2004
9. Jp 2005-20450 A 1/2005
(22) Filed:  May9,2006 P 2005-45599 A 2/2005
(65) Prior Publication Data * cited by examiner
US 2006/0256030 A1 Nov. 16, 2006 Primary Examiner—Tan Ho
(30) Foreign Application Priority Data (74) Attorney, Agent, or Firm—Birch, Stewart, Kolasch &
Birch, LLP
May 10,2005  (JP) e, 2005-137522
57 ABSTRACT
(51) Imnt.ClL
HO1Q 1/36 (2006.01) An antenna includes a first radiating element (2a), a second
(52) US.Cl oo 343/895; 343/702; 343/876 radiating element (2b), a third radiating element (2¢), a first
(58) Field of Classification Search .......... 343/700 MS, switch element (7-1) for switching an electrical connection
343/702, 895, 876 between the first radiating element (2a) and the second radi-
See application file for complete search history. ating element (25), a second switch element (7-2) for switch-
. ing an electrical connection between the second radiating
(56) References Cited element (24) and the third radiating element (2¢). The first
U.S. PATENT DOCUMENTS radiating element (2a), the second radiating element (25) and
) the third radiating element (2¢) are conductor patterns formed
5,914,601 A *  6/1999 Mandai etal. .............. 343/728 on a dielectric member (1) that is separate from a printed
6,040,806 A 3/2000 Kushihi et al. circuit board (4) and has a dielectric constant larger than that
6,388,626 B1* 5/2002 Gamalielssonet al. ...... 343/702 £ th inted circuit board (4
6,720924 B2 4/2004 Tomomatsu et al. of the printed circuit board (4).
6,882,320 B2* 4/2005 Parketal. ................ 343/702
6,946,997 B2 9/2005 Yuanzhu 35 Claims, 10 Drawing Sheets
2 2a
1
\ 0 | 8
T i I
7 TR
77

/////7'
72 /

%
9-3




US007567211B2

a2 United States Patent (10) Patent No.: US 7,567,211 B2
Hsu et al. 45) Date of Patent: Jul. 28, 2009
(54) ANTENNA (58) Field of Classification Search .......... 343/700 MS,

(75) Inventors: Cheng-Hsuan Hsu, Hsin-Tien (TW);
Chia-Wen Hsu, Hsin-Tien (TW);
Tsung-Wen Chiu, Hsin-Tien (TW);
Fu-Ren Hsiao, Hsin-Tien (TW)

(73) Assignee: Advanced Connectek Inc., Taipei Hsien
(TW)

(*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No.: 12/028,966
(22) Filed:  Feb. 11, 2008

(65) Prior Publication Data
US 2008/0198085 A1 Aug. 21,2008

(30) Foreign Application Priority Data
Feb. 15,2007  (TW) . 96105848 A
(51) Imnt.ClL
HO01Q 1/38 (2006.01)
(52) US.CL ....oevcvcvccccne.. 343/700 MS; 343/795;

343/846

343/795, 846
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
6,741,219 B2 5/2004 Shor

6,747,605 B2* 6/2004 Lebaric etal. .............. 343/795
7224315 B2* 52007 Tsaietal. ... . 343/700 MS
2004/0201525 Al* 10/2004 Bateman et al. ....... 343/700 MS

* cited by examiner

Primary Examiner—James Cho
(74) Attorney, Agent, or Firm—Rabin & Berdo, P.C.

(57) ABSTRACT

An antenna is formed integrally into one piece and has a
ground plane, a feeding strip and two pairs of radiating
patches. The feeding strip is connected integrally to the
ground plane. The pairs of the radiating patches are formed
symmetrically and integrally on the feeding strip. The
antenna formed integrally into one piece simplifies the manu-
facture of the antenna lowers the manufacturing cost of the
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