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radio frequency circuit set. The following measures are pro-
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invention provides for a reduced stamping area overhead
while allowing the spring contacts embodied by the strips to
be placed close to the perimeter of the smallest possible
rectangle that can house the main body. This can be helpful
for mounting the antenna close to an edge of a printed circuit
board (401, 501, 701, 801) while not extending beyond said
edge.
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A dual-band antenna adapted for an Ultra-mobile Personal
Computer has a grounding element including a first ground-
ing portion of elongated plate shape and a second grounding
portion extending substantially perpendicular to the first
grounding portion from a long edge of the first grounding
portion. A connecting element is connected with the second
grounding portion. An installing element is connected with
the second grounding portion and spaced away from the
connecting portion. A radiating element includes a low fre-
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high frequency resonator extending opposite to the low fre-
quency resonator and towards the installing element from the
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tour board having a plurality of antenna slots and at least one
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A patch antenna has a ground plane and a planar antenna plate
that are parallel to and spaced from each other. A pair of
planar feed plates have feed edges electrically contacting a
surface of the antenna plate to couple electromagnetic energy
into and/or out of the antenna plate.
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(57) ABSTRACT

A multiband omnidirectional antenna which includes a
grounded face and an antenna element situated parallel to the
grounded face, the antenna element having a first planar emit-
ter, which has a planar design and extends parallel to the
grounded face, a second planar emitter, which surrounds the
first planar emitter at a distance, and at least two connection
elements for connecting the first and the second planar emit-
ters to each other.
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An antennaincludes a dielectric substrate, a radiator disposed
on one surface of the dielectric substrate, a feeding conduc-
tive pattern having one end connected with the radiator and
the other end connected with an external feed line, a first slot
disposed in the feeding conductive pattern, a ground plane
disposed on the other surface of the dielectric substrate, and a
second slot disposed on the ground plane.
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(57 ABSTRACT

A mobile wireless communications device may include a
housing and a multi-frequency band antenna carried within
the housing. The multi-frequency band antenna may include
a main loop conductor having a gap therein defining first and
second ends of the main loop conductor, a first branch con-
ductor having a first end connected adjacent the first end of
the main loop conductor and having a second end defining a
first feed point, and a second branch conductor having a first
end connected adjacent the second end of the main loop
conductor and a second end defining a second feed point. The
antenna may further include a tuning branch conductor hav-
ing a first end connected to the main loop conductor between
the respective first ends of the first and second branches.
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57 ABSTRACT

An antenna component (and antenna) with a dielectric sub-
strate and a plurality of radiating antenna elements on the
surface of the substrate. Tn one embodiment, the plurality
comprises two (2) elements, each of them covering one of the
opposite heads and part of the upper surface of the device. The
upper surface between the elements comprises a slot. The
lower edge of one of the antenna elements is galvanically
coupled to the antenna feed conductor on a circuit board, and
at another point to the ground plane, while the lower edge of
the opposite antenna element, or the parasitic element, is
galvanically coupled only to the ground plane. The parasitic
element obtains its feed through the electromagnetic coupling
over the slot, and both elements resonate at the operating
frequency. Omni-directionality is also achieved. Losses asso-
ciated with the substrate are low due to the simple ficld image
in the subsirate.
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An antenna device includes a pair of antennas and an isolating
unit. The antennas have the same operating frequency. The
isolating unit is disposed between the antennas, and includes
an LC circuit that has a resonant frequency, which is the same
as the operating frequency of the antennas, thereby improving
isolation between the antennas.

20 Claims, 5 Drawing Sheets

292

This PDF of U.S. Utility Patent 8004473 provided by Patent Fetcher™, a product of Stroke of Color, Inc. - Page 1 of 9

ET:

= atobt

Acrobat Document



US008009102B2

a2 United States Patent

Kim et al.

US 8,009,102 B2
Aug. 30, 2011

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

(54) MULTI-BAND ANTENNA AND MULTI-BAND
ANTENNA SYSTEM WITH ENHANCED
ISOLATION CHARACTERISTIC

Inventors: Il-kyu Kim, Seongnam-si (KR);

Chang-won Jung, Hwaseong-si (KR);
Young-eil Kim, Suwon-si (KR)

Samsung Electronics Co., Ltd.,

Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 573 days.

Prior Publication Data

Mar. 26, 2009

Foreign Application Priority Data

10-2007-0096985

(75)
(73) Assignee:
Suwon-si (KR)
(*) Notice:
(21) Appl. No.: 12/105,614
(22) Filed: Apr. 18,2008
(65)
US 2009/0079655 A1l
(30)
Sep. 21,2007 (KR) ........
(51) Imt.ClL

H01Q 1724

Z\[/y

(2006.01)

(52) us.ClL ... 343/700 MS; 343/702; 343/846
(58) Field of Classification Search
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
6,476,769 B1* 11/2002 343/702
6,791,498 B2* 9/2004 Boyleetal. .....ccccovvnnes 343/702
7,109,923 B2* 9/2006 Ollikainen et al. 343/700 MS
7,439,916 B2* 10/2008 Wangetal. ... 343/700 MS
7,482,984 B2* 12009 Rosengren et al. ......... 343/702
7,782,261 B2* 82010 Anetal. ... . 343/702
2004/0130494 Al1* 7/2004 Fukushima et al. . 343/702
2007/0285334 Al* 12/2007 Tsutsumi etal. . . 343/893
2008/0068273 Al* 3/2008 Schneideretal. ........... 343/742

* cited by examiner

Primary Examiner — Trinh V Dinh
(74) Attorney, Agent, or Firm — NSIP Law, PC

67 ABSTRACT

A Multi-Band antenna system includes an antenna which
resonates in a plurality of frequency bands and a controller
which drives the antenna. The antenna includes a ground plate
and a plurality of radiators which are formed on both sides of
the ground plate in directions perpendicular to a surface of the
ground plate in a space at an edge of the ground plate, wherein
each radiator is connected to the edge of the ground plate.
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The disclosure discloses a triple-band antenna including a
feed line, a first radiating body, a second radiating body and a
grounding sheet. The first radiating body is a rectangular
sheet. One end of the first radiating body is electrically con-
nected with the end of the feed line. The second radiating
body includes three parallel bar shape sheets extending from
the first radiating body and surrounded by the first radiating
body, and both share the feed line. The grounding sheet is
disposed beside the feed line. The first radiating body and the
second radiating body of the triple-band antenna generate
three resonance frequencies according to the radio frequency
received by the feed line to allow the triple-band antenna
work under three different operating frequencies.
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