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An antenna having a band rejection filter. The antenna
includes: a radiator formed of a single plate, a grounding part
formed of a single plate, a dielectric substrate including a
surface on which the radiator is attached and another surface
on which the grounding part is attached, and the band rejec-
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in parallel, a resonator including an end connected to the first
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resonator includes an inductor and a third capacitor con-
nected to the inductor in series. As a result, the antenna may
remove a frequency lower than an ultra wide band pass.
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7 ABSTRACT

An antenna device is disclosed that includes a dielectric sub-
strate having first and second surfaces facing away from each
other, an element pattern formed on the first surface of the
dielectric substrate, a conductive pattern formed on the first
surface of the dielectric substrate so as to extend from the
feeding point of the element pattern, and a ground pattern
formed on the second surface of the dielectric substrate so as
to form a microstrip line in cooperation with the conductive
pattern. The ground pattern has a cutout part formed in a
portion thereof opposing the feeding point.
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57 ABSTRACT

A folded dipole loop antenna has a matching circuit integrally
formed therein. The antenna includes a radiating unit formed
in the shape of a loop, and the matching circuit has an
extended part projected and extended toward a central area of
the radiating unit from an inner side surface of the radiating
unit, thereby eliminating the need for a separate space for the
matching circuit. The antenna can change a resonant fre-
quency thereof by adjusting input reactance through the
matching circuit.
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An aperture-coupled antenna has a first radiation electrode, a
ground area and a wave guide which is implemented to supply
energy to the antenna. The wave guide is arranged spaced
apart from the ground area on a first side of the ground area,
and the first radiation electrode is arranged spaced apart from
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ground area. The first slot and the second slot together form a
slot in the shape of a cross. The third slot passes through an
intersection of the first slot and the second slot. The wave
guide and the radiation electrode are arranged such that
energy can be coupled from the wave guide through the
aperture to the patch.
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57 ABSTRACT

This invention is a wireless electronic product including a
printed circuit board and a signal line installed at an end of the
printed circuit board, wherein a wideband antenna is installed
onthe printed circuit board and has a shape extending from an
another end of the printed circuit board towards the central
position of the printed circuit board to form a symmetrical
step-shaped antenna, and a microstrip feedline is extended
from an end of the wideband antenna away from the another
end of the printed circuit board and coupled with the signal
line, such that the current produced by microstrip feedline due
to an electro-inductive effect can flow along a step-shaped
path on both sides of the wideband antenna, and the current
can be distributed uniformly on the wideband antenna to
effectively reduce the electro-inductive effect of the micros-
trip feedline.
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with the base portion and extends upwards from the base
portion to a certain height. The signal portion is generally
perpendicular to the radiating portion, the ground portion and
the base portion, respectively. The signal portion has an upper
side and a lower end. The upper side is formed with a con-
necting edge connected with the radiating portion while the
lower end is formed with a feed pin, so that the signal portion
generally has a downwardly tapered, inverted triangular
structure. The radiating portion further comprises a first radi-
ating section and a second radiating section. The first radiat-
ing section extends a first length from an upper end of the
ground portion along the connecting edge of the signal por-
tion, while the second radiating section extends a second
length sinuously from an end of the first radiating section
distal from the ground portion.

20 Claims, 11 Drawing Sheets




a2 United States Patent

US007589686B2

(10) Patent No.: US 7,589,686 B2

Balzovsky et al. 45) Date of Patent: Sep. 15,2009
(54) SMALL ULTRA WIDEBAND ANTENNA (56) References Cited
HAVING UNIDIRECTIONAL RADIATION US. PATENT DOCUMENTS
PATTERN
5,198,826 A % 3/1993 O oveovveeveereeeeris 343/726
75 . . . 5,519,408 A 5/1996 Schnetzer et al.
(75 Inventors: Evgeny V. Balzovsky, Tomsk (RU); Yuri 5,719,586 A *  2/1998 Tuttle ...ovorvveeerernenn 343/726

I. Buyanov, Tomsk (RU); Yong-jin
Kim, Seoul (KR); Vladimir I. Koshelev,
Tomsk (RU); Do-Hoon Kwon, Seoul
(KR); Seong-soo Lee, Suwon-si (KR)

(73) Assignee: Samsung Electronics Co., Ltd.,
Suwon-si (KR)

*3) Notice: Subject to any disclaimer, the term of this
] y
patent is extended or adjusted under 35
U.S.C. 154(b) by 414 days.

(21) Appl. No.: 11/334,567
(22) Filed:  Jan.19, 2006

(65) Prior Publication Data
US 2007/0257851 Al Nov. 8, 2007

(30) Foreign Application Priority Data

Jan. 19, 2005 (KR) 10-2005-0005078
Oct. 26,2005  (KR) 10-2005-0101159

(51) Imt.ClL

H0IQ 21/00 (2006.01)
(52) US.CL .o 343/726, 343/767
(58) Field of Classification Search ............... 343/725,

3437726, 767
See application file for complete search history.

6,437,750 Bl 8/2002 Grimes et al.
2003/0080911 Al 5/2003 Schuneman et al.
2007/0126648 Al*  6/2007 Svensson et al. ............ 343/767

FOREIGN PATENT DOCUMENTS

EP 1564842 A 8/2005
GB 2281662 A 3/1995
JP 9-246849 A 9/1997

* cited by examiner

Primary Examiner—Trinh V Dinh
Assistant Examiner—Dieu Hien T Duong
(74) Attorney, Agent, or Firm—Sughrue Mion, PLLC

(57) ABSTRACT

A small ultra wideband (UWB) antenna designed to have a
unidirectional radiation pattern is disclosed. The UWB
antenna includes a substrate; a power feeding part, provided
on an upper surface of the substrate, for receiving a supply of
an external electromagnetic energy; a dipole radiator excited
by the electromagnetic energy fed through the power feeding
part and radiating electromagnetic waves in one and the other
directions of the substrate; and an active loop radiator excited
by the electromagnetic energy fed through the power feeding
part, respectively enhancing and canceling the electromag-
netic fields produced in one or the other directions of the
substrate by the dipole radiator.
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includes concentric slots corresponding to different fre-
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lines. The antenna may also be fed by probes. A conductive
layer may include coupling apertures to couple signal energy
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(57) ABSTRACT

A broadband antenna and an assembly combination thereof
are disclosed. The broadband antenna according to the
present invention comprises a first radiation element, a sec-
ond radiation element, a substrate, and a reflector. The first
radiation element having a first trapezoid portion and the
second radiation element are disposed on the substrate that is
fixed on the reflector. The first radiation element and the
second radiation element are excited so as to reflect the
energy by the radiator.
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57 ABSTRACT

A digital television receiving antenna includes a first radiat-
ing element and a second radiating element electrically con-
nected to the first radiating element. The second radiating
element is foldable, and includes a wide radiating metal plate,
and a narrow radiating metal strip, wherein one end of the
narrow radiating metal strip is a feeding point insulated from
the first radiating element with a predefined distance, and the
other end of the narrow radiating metal strip is electrically
connected to the wide radiating metal plate.
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57 ABSTRACT

Handheld electronic devices are provided that contain wire-
less communications circuitry having at least first and second
antennas. An antenna isolation element reduces signal inter-
ference between the antennas, so that the antennas may be
used in close proximity to each other. A planar ground ele-
ment may be used as a ground by the first and second anten-
nas. The first antenna may be formed using a hybrid planar-
inverted-F and slot arrangement in which a planar resonating
element is located above a rectangular slot in the planar
ground element. The second antenna may be formed from an
L-shaped strip. The planar resonating element of the first
antenna may have first and second arms. The first arm may
resonate at acommon frequency with the second antenna and
may serve as the isolation element. The second arm may
resonate at approximately the same frequency as the slot
portion of the hybrid antenna.
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