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The present invention seeks to provide an antenna having
multiple radiating bands, including a ground plane, a feed
plate extending generally parallel to and being spaced from
the ground plane by a first distance and having a feed con-
nection extending between the feed plate and the ground
plane, at least one radiating element extending generally par-
allel to and being spaced from the feed plate by a second
distance and at least one galvanic connector connecting the at
least one radiating element at a first location on the at least one
radiating element to the ground plane at a first location on the
ground plane, the first location on the ground plane being
separated from the feed connection by a third distance, the
first, second and third distances being selected to achieve
desired impedance matching of the feed plate, and the feed
plate feeding the at least one radiating element at a location
corresponding to an impedance substantially greater than 50
Ohm at least one band.

26 Claims, 4 Drawing Sheets

.'ll.\-
Adobe

Acrobat S {F



a2 United States Patent

Kim et al.

US007696931B2

(54) ANTENNA FOR ENHANCING BANDWIDTH
AND ELECTRONIC DEVICE HAVING THE
SAME

(75) Inventors: Hong-Teuk Kim, Gyeonggi-Do (KR);

Kyung-Hack Yi, Seoul (KR); Ho-Seon
Lee, Chungcheongnam-Do (KR)

(73)

)

Assignee: LG Electronics, Inc., Seoul (KR)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 225 days.

(21) Appl. No.: 11/604,122

(22) Filed: Nov. 22, 2006

(65) Prior Publication Data

US 2007/0115183 Al May 24, 2007

(30

Nov. 24, 2005
Nov. 24, 2005
Mar. 29, 2006

Foreign Application Priority Data

(KR) 10-2005-0113147
(KR) .. 10-2005-0113152
(KR) 10-2006-0028608

(51) Int.CL
HOI1Q 124 (2006.01)
(52) US.CL oo 343/702; 343/700 MS

10) Patent No.: US 7,696,931 B2
45) Date of Patent: Apr. 13,2010
(58) Field of Classification Search ................. 343/702,
343/700 MS

See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS
2004/0135729 Al1* 7/2004 Talvitieetal. .............. 343/702

FOREIGN PATENT DOCUMENTS

EP 1372213 A1 12/2003
KR 2005-0003341 1/2005
KR 10-0636384 10/2006

* cited by examiner

Primary Examiner—Trinh V Dinh

Assistant Examiner—Dieu Hien T Duong

(74) Attorney, Agent, or Firm—Lee, Hong, Degerman, Kang
& Waimey

(57) ABSTRACT

An antenna comprises a high frequency antenna body, and a
low frequency antenna body electrically connected to a point
of the high frequency antenna body where a high frequency
current distribution is minimized. By independently design-
ing a high frequency bandwidth and a low frequency band-
width from each other, an antenna having an optimum func-
tion in a desired frequency band can be easily fabricated.

24 Claims, 14 Drawing Sheets

o |

.'ll.\-
Adobe

Acrobat S {F



US007696950B2

a2 United States Patent (10) Patent No.: US 7,696,950 B2
Tsai et al. 5) Date of Patent: Apr. 13,2010

(54) ANTENNA WITH SYMMETRICAL FIRST (52) US.CL ... 343/893; 343/702; 343/806
AND SECOND MONOPOLE RADIATING (58) Field of Classification Search .......... 343/700 MS,
ELEMENTS 343/702, 806, 795, 803, 850, 853, 893, 895

See application file for complete search history.
(75) Inventors: Tiao-Hsing Tsai, Tao Yuan Shien (TW);

Chao-Hsu Wu, Tao Yuan Shien (TW); (56) References Cited
Chieh-Ping Chiu, Tao Yuan Shien (TW) US. PATENT DOCUMENTS
(73) Assignee: Quanta Computer, Inc., Tao Yuan Shien 4381,566 A *  4/1983 Kane .....ccooeererennne. 455/193.3
(TW) 5936,587 A * 8/1999 Gudilev etal. ..c..ereen.. 343/752
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 * cited by examiner

U.S.C. 154(b) by 0 days. . .
Primary Examiner—Michael C Wimer

(21)  Appl. No.: 12/152,696 (74) Attorney, Agent, or Firm—David N. Lathrop
(22) Filed: May 15, 2008 (57) ABSTRACT
(63) Prior Publication Data An antenna, which is operable in a digital video broadcasting
US 2009/0135069 A1 May 28, 2009 for handhelds (DVB-H) frequency range, includes first and
second monopole radiating elements and a feeding element.
(30) Foreign Application Priority Data The first and second monopole radiating elements are sym-
222007 (TW) oo 3 metrical about an axis of symmetry and have a meandering
Nov. 22,2007 (TW) 96144237 A shape. The feeding element interconnects the first and second
(51) Int.CL monopole radiating elements.
HOIQ 1724 (2006.01)
HO01Q 21/00 (2006.01) 10 Claims, 7 Drawing Sheets

o |

.'ll.\-
Adobe

Acrobat S {F



a2 United States Patent
Hook et al.

US007701394B2

US 7,701,394 B2
Apr. 20,2010

(10) Patent No.:
5) Date of Patent:

(54) PATCH ANTENNA

(75) Inventors: Anders Hook, Hindas (SE); Jessica
Westerberg, Gothenburg (SE); Joakim
Johansson, Tollsjo (SE)

(73)

Assignee: Telefonaktiebolaget L M Ericsson

(publ), Stockholm (SE)
*3)  Notice: Subject to any disclaimer, the term of this
] y
patent is extended or adjusted under 35

U.S.C. 154(b) by 229 days.
1
(22)

Appl. No.: 11/569,011

PCT Filed: Jun. 10, 2004
(86) PCT No.:

§371 (1),
(2), (4) Date:

PCT/SE2004/000918

Nov. 13, 2006

(87) PCT Pub. No.: WO02005/122330

PCT Pub. Date: Dec. 22, 2005

(65) Prior Publication Data

US 2008/0012770 A1 Jan. 17, 2008

Int. Cl.

H01Q 1/38

HO1Q 5/00

H01Q 9/04 (2006.01)

H0I1Q 21/00 (2006.01)

US.CL e, 343/700 MS; 343/893;

343/725

Field of Classification Search .......... 343/700 MS,
343/893, 725, 824, 826

See application file for complete search history.

(1)
(2006.01)
(2006.01)

(52)

(58)

(56)

References Cited

U.S. PATENT DOCUMENTS
7/1993 Doyle ....cc.ceeuenee.

5,229,777 A * 343/700 MS

6,597,316 B2 7/2003 Rao

6,816,118 B2* 11/2004 Kingsleyetal. ...... 343/700 MS

6,989,794 B2* 1/2006 Tran ...... .o 343/702

7,209,080 B2* 4/2007 Crouch et al. . . 343/700 MS
2003/0184478 Al1* 10/2003 Kingsleyetal. ...... 343/700 MS
2003/0197647 Al1* 10/2003 Waterman ............ 343/700 MS
2004/0155817 Al* 82004 Kingsleyetal. ...... 343/700 MS
2006/0007044 Al* 1/2006 Crouchetal. ......... 343/700 MS

FOREIGN PATENT DOCUMENTS

GB 2140974 A * 12/1984

OTHER PUBLICATIONS

S.P. Kingsley and S.G. O’Keefe, “Beam steering and monopulse
processing of probe-fed dielectric resonator antennas,” IEE Proc-
Radar, Sonar Navig., vol. 146, No. 3, Jun. 1999 *

(Continued)

Primary Examiner—Douglas W Owens
Assistant Examiner—Jennifer F Hu
(74) Attorney, Agent, or Firm—Roger S. Burleigh

(57) ABSTRACT
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formed on one of the active portion and the fixed portion;
wherein the movable antenna capable of moving between a
close position and an open position, and said guiding tabs are
capable of sliding along the guiding slots and being stopped
by the guiding slots to achieve the open position and close
position of the antenna.
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A slot antenna apparatus includes a grounding conductor
having an outer edge including a first portion facing a radia-
tion direction and a second portion other than the first portion,
a one-end-open feed slot formed in the grounding conductor
along the radiation direction such that an open end is provided
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wavelength in a certain stop band, the parasitic slot having an
open end at the second portion, and being formed in the
grounding conductor so as not to intersect with the feed line.
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(57) ABSTRACT

The present invention relates to an antenna structure compris-
ing a dielectric pellet and a dielectric substrate with upper and
lower surfaces and at least one groundplane, wherein the
dielectric pellet is elevated above the upper surface of the
dielectric substrate such that the dielectric pellet does not
directly contact the dielectric substrate or the groundplane,
and wherein the dielectric pellet is provided with a conductive
direct feed structure. A radiating antenna component is addi-
tionally provided and arranged so as to be excited by the
dielectric pellet. Elevating the dielectric antenna component
so that it does not directly contact the groundplane or the
dielectric substrate significantly improves bandwidth of the
antenna as a whole.
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A coupled slot probe antenna for use with antenna structures
in mobile communication devices, such as cellular telephones
and other wireless communication devices. The coupled slot
probe antenna includes at least one first conductive element,
and a second conductive element coupled between the first
conductive element and the printed circuit board (PCB)
ground plane of the mobile communication device. The first
and second conductive elements define a tunable coupled slot
area and the coupled slot probe antenna is coupled to the PCB
ground plane in such a way that the coupled slot area is near
alow-impedance point of the antenna structure, wherein cou-
pling therebetween improves the bandwidth and the effi-
ciency of the antenna structure. The coupled slot area can be
tuned by changing the size of the coupled slot area and by
changing the position of the coupled slot area relative to the
low-impedance point of the antenna structure.
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57) ABSTRACT

A multi-band antenna used in a portable electrical device can
operate in WWAN. The multi-band antenna includes a PCB,
a first antenna body, and a second antenna body. The PCB has
a first surface and an opposite second surface and defines a
through hole extending from the first surface to the second
surface. The first antenna body is formed on the first surface
of the PCB comprising a first radiating element and a first
grounding element. The second antenna body is formed on
the second surface of the PCB. The second antenna body
comprises a second radiating element, a second grounding
element, and a connecting element connecting the second
radiating element and the second grounding element. The first
radiating element and the second radiating element electri-
cally connect with each other via the through hole ofthe PCB.
A feeding line has an inner conductor electrically connecting
to the first radiating element and an outer conductor electri-
cally connecting to the first grounding element.
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