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In one embodiment of the present invention, the antenna is
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The antenna may be connected to a wireless device by a
coaxial cable. The center conductor of the coaxial cable may
be coupled to the feed point of the antenna and the shield of
the coaxial cable may be terminated at the front edge of the
chassis to reduce radio frequency radiation from the coaxial
shield.
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In an antenna to be used for UWB communication, a taper
slot is formed in a rectangular conductive plate, a vertical slit
for separating the conductive pate is formed at the top of the
taper slot, a feeding point part and a grounding point part are
formed at the conductive plate and on both sides of the
vertical slit, and the lower slits are formed on the oblique
sides of the taper slot near the feeding point part and the

grounding point part.
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7 ABSTRACT

An antenna comprises a polarizer, a phasing network and a
field radiating element such as a horn. The polarizer and
phasing network generate a plurality of phase shifted circu-
larly polarised waves which are superimposed to produce
multiple antenna field patterns from a single antenna aper-
ture.
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(57) ABSTRACT

A multi-band antenna for use, for example, in a wireless
communications network, employs multi-resonant micros-
trip dipoles that resonate at multiple frequencies due to
microstrip “islands.” Gaps in the microstrips create an open
RF circuit except for desired frequencies. At a desired
frequency, RF energy sees a gap as a short circuit between
an island and the rest of a dipole antenna, thus, resonating at
the desired frequency. In one instance, the multi-band
antenna includes a first, second, third, and fourth dipole
elements. Gaps between the first and third dipole elements
and the second and fourth dipole elements are sufficiently
small that the first, second, third, and fourth dipole elements
form a second dipole having a corresponding dipole wave-
length longer than that of the first dipole.
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57 ABSTRACT

A carrying case for a personal computer card may include an
integral antenna. The carrying case may be secured onto a
laptop computer so that the antenna extends above the laptop
computer. The case may include a pair of hingedly con-
nected portions, one of which may extend along the screen
of the laptop computer and the other which may extend
above the laptop computer while the case is secured to the
upper edge of the laptop computer display screen. A cable
may extend from the antenna within the case down to a
personal computer card plugged into the computer.
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57 ABSTRACT

A multiple element antenna array is disclosed in which a
plurality of panels each support one or more antenna ele-
ments. One or more of the panels are preferably interlaced,
so as to be affixed to a circuit board. The panels are
configured so as to affix to the circuit board at a predeter-
mined angle, which is preferably a right angle to the surface
of the circuit board. Each antenna element includes a con-
nection point for establishing a circuit board connection. The
present multiple element antenna array is preferably incor-
porated into a wireless device; preferably an access point for
a wireless local area network (WLAN). The wireless device
further includes a radio transceiver comprising a plurality of
circuit elements mounted on the circuit board.
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base transceiver stations of wireless telecommunication net-
works. Specifically, the present invention combines two or
more wide-beam antennas to generate relatively narrow
beams and can be used in any sectorized wireless network
such as, but not limited to, GSM, CDMA, TDMA and
UMTS. Illustratively, two electrically separated beams, cre-
ating two electrically separated sectors, can be formed with
both beams having characteristics of a combined antenna but
advantageously generated using only half the number of
separate antennas than conventionally taught to achieve the
same beam width for each sector.
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7 ABSTRACT

A dual band antenna assembly includes a radiating metal
strip fabricated on a baseboard. The radiating metal strip
includes a winding strip section having a heading end and a
tail end, a connected strip section having one connecting end
coupled integrally to the tail end of the winding strip section
and the other connecting end, a lump-like strip section
having a first terminal end serving as a feeding pin and a
second terminal end coupled integrally to the other connect-
ing end of the connected strip section. A first signal-working
band is defined when a current path flows through the
feeding pin and the second terminal end of the lump-like
strip section to generate a first resonance. A second signal-
working band is defined when a current path flows through
the lump-like strip section, the connected strip section and
the winding strip section to generate a second resonance.
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57 ABSTRACT

A multiple-band antenna having first and second operating
frequency bands is provided. The antenna includes a first
patch structure associated primarily with the first operating
frequency band, a second patch structure electrically
coupled to the first patch structure and associated primarily
with the second operating frequency band, a first slot struc-
ture disposed between a first portion of the first patch
structure and the second patch structure and associated
primarily with the first operating frequency band, and a
second slot structure disposed between a second portion of
the first patch structure and the second patch structure and
associated primarily with the second operating frequency
band. A mounting structure for the multiple-band antenna is
also provided. The mounting structure includes a first sur-
face and a second surface opposite to and overlapping the
first surface. The first and second patch structures are
mounted to the first surface, and a feeding point and ground
point, respectively connected to the first and second patch
structures, are mounted to the second surface.

27 Claims, 7 Drawing Sheets

A

i
1
1
1
1
'
¥
i




a2 United States Patent

Lim

US007283098B2

US 7,283,098 B2
Oct. 16, 2007

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

ANTENNA APPARATUS FOR PORTABLE
TERMINAL

(54)

(75) Inventor: Byung-Man Lim, Seoul (KR)
(73)

)

Assignee: Samsung Electronics Co., Ltd. (KR)

Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 132 days.

ey
(22)

Appl. No.: 11/186,661
Filed:  Jul. 21, 2005

(65) Prior Publication Data

US 2006/0145932 Al Jul. 6, 2006

(30)
Dec. 17, 2004

(51)

(52)
(58)

Foreign Application Priority Data
(KR) v 10-2004-0107871

Int. CL.

H01Q 124 (2006.01)

US. Cl e, 343/702; 343/846

Field of Classification Search .............. 343/702,
343/700 MS, 846

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

6,542,125 Bl 4/2003 Hoffmeister et al.

7,012,571 BL*
2002/0000941 Al

3/2006 Ozkar et al. ................ 343/702
1/2002 Johnson

FOREIGN PATENT DOCUMENTS

EP 1111712
WO WO98/56066

6/2001
12/1998

* cited by examiner

Primary Examiner—Hoang V. Nguyen
(74) Attorney, Agent, or Firm—The Farrell Law Firm, P.C.

57 ABSTRACT

Disclosed is an antenna apparatus for a portable terminal
which has a variable movement antenna apparatus variably
moving a position of a ground surface of an antenna. A
sliding type portable terminal includes a body housing, a
sliding housing slidably moved to and from the body hous-
ing; built-in antenna provided in the body housing; and a
variable movement antenna apparatus variably moving a
position of a ground surface by separating the ground
surface of the antenna and by slidably moving the separated
ground surface in the lengthwise direction of the body
housing so as to be closer to and farther away from the body
housing.
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67 ABSTRACT

A built-in antenna module of a wireless communication
terminal is provided. In the antenna module, a substrate is
disposed inside a terminal body and has a plurality of
electronic parts mounted therein. At least one radiator rib is
integrally extended from the terminal body along a prede-
termined pattern in accordance with properties of the
antenna. A radiator line is made of a conductive elastomer
which is dispensed and coated onto an upper end of the
radiator rib. The radiator line has an end electrically con-
nected to a feeding part of the substrate. The invention
simplifies a process for manufacturing the antenna module,
thereby improving work productivity and saving manufac-
turing costs. The invention also allows the antenna to be
modified in design more flexibly and the terminal product to
be miniaturized.
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57 ABSTRACT

A gain-adjustable antenna has at least a first antenna unit
with a first radiation element and a second antenna unit with
a second radiation element. The first and second antenna
units are detachably connected by way of connecting the
first and second radiation element to form an array antenna
to adjust the gain and the radiation pattern.
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7 ABSTRACT

A transmitting and receiving system including an antenna
element having first and second current paths, and a meander
feed line connected to said first and second current paths, the
meander feed line including a radiating portion parallel to
the first current path, wherein a current in the radiating
portion is in a direction opposite of a current in the first
current path, and wherein a current in the second current
path is in a direction the same as the current in said radiating
portion.
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7 ABSTRACT

The present invention generally relates to the field of micro-
wave antennas, and, more particularly, to a number of
three-dimensional designs for the radiation element of an
ultra-wideband monopole antenna with a symmetrical omni-
directional radiation pattern operated in the frequency range
between 3.1 GHz and 10.6 GHz. Said antenna is connected
to the analog front-end circuitry of a wireless communica-
tion device used for transmitting and/or receiving micro-
wave signals and meets the FCC requirements in terms of
antenna gain, radiation pattern, polarization, frequency
bandwidth, group delay, and size. It comprises a radiation
element consisting of an air- and/or dielectric-filled cavity
structure with a base plane and a radiator plane. A metallic
ground plane having a relatively high surface impedance to
electromagnetic waves within said frequency range, which
is printed on a dielectric substrate, serves as a reflector. The
monopole antenna further comprises an antenna feeding
circuitry used for electronically steering the symmetrical
omni-directional radiation pattern and a feeding line con-
necting the antenna feeding circuitry with the base plane of
the radiation element. Thereby, parts of the analog front-end
circuitry can optionally be placed within the air-filled part of
the radiation element of the antenna.

The proposed designs include a radiation element having the
form of a truncated right circular cone, rotational-symmetric
radiation elements with a convexly- or concavely-shaped 3D
surface, respectively, a radiation element in the form of a
truncated right regular pyramid with a square base plane,
and radiation elements with a combined structure compris-
ing a conical, pyramidal, convexly- or concavely-shaped
first part and a closed cylindrical or cuboidal second part
whose top plane is arranged on top of the congruent base
plane of said first part. Further embodiments include radia-
tion elements with the form of a radially notched cylinder or
hemisphere as well as combined structures consisting of at
least two convexly-shaped elements or two conical parts,
respectively, stacked on top of each other.
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An antenna consisting of a single small and lightweight
package, where each radiating element operates indepen-
dently with reduced interference among the radiating ele-
ments. An integrated multi-element planar antenna includes
a ground pattern 2 with a notch 25 formed at an end 2a, first
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printed wiring board technology wherein a first main printed
wiring board is flexibly connected to a second printed wiring
board carrying at least one radiating element having an
approximate length, width and pattern defining an intended
antenna functionality which may be cellular, non-cellular or
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to one another by a flexible element. An RF transmission
line formed in the metallization layers common to the first
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board connect transceiver circuitry carried on the first main
printed wiring board to respective radiating elements carried
on the second printed wiring board.
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antenna which differs in antenna characteristics, and at least
either the particular antenna or at least one other antenna
being of subassembly configuration.
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(57) ABSTRACT

There are disposed first coupling conductors, which com-
prise a pair of coupling branch lines 1 and 2 connected to the
first antenna conductor 3 and extend inward from the first
antenna conductor. The coupling branch lines 1 and 2 have
open ends la and 2a disposed so as to be adjacent to each
other and be capacitively coupled to each other. The open
ends 1a and 2a of the coupling branch lines 1 and 2 are
located at closest or substantially closest portions to each
other. The second antenna conductor 13 includes second
coupling conductors, which comprise a pair of coupling
branch lines 11 and 12 connected the second antenna con-
ductor 13 and extending inward from the second antenna
conductor. The coupling branch lines 11 and 12 have open
ends disposed so as to be adjacent to each other and be
capacitively coupled to each other. The open ends of the
coupling branch lines 11 and 12 are located at closest or
substantially closest portions to each other.
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(57) ABSTRACT

A planar small antenna and a small strip radiator are pro-
vided which have increased bandwidth. The small strip
radiator has a main strip pattern and a plurality of convoluted
strip patterns terminating the main strip pattern at each end.
The plurality of convoluted strip patterns are arranged in
mirror-symmetrical arrangement with reference to the lon-
gitudinal axis of the main strip such that one pair of
convoluted strip patterns is convoluted clockwise while
another pair is convoluted counterclockwise. As a result, an
electrically small antenna radiator requires less metal or
conductive material than conventional radiators, and also
can operate without adversely affecting the radiation char-
acteristics of the antenna.
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The invention relates to a frequency-dispersive antenna. The
antenna comprises radiating waveguides on which are
formed slots. The antenna comprises at least one feed
waveguide linked by coupling slots to the radiating
waveguides. The variation of the pointing direction of the
beam from the antenna in at least one plane is obtained by
varying the frequency of the wave guided by the feed
waveguide. The length of the feed waveguide between the
coupling slots of two adjacent radiating waveguides is
greater than the distance separating the coupling slots of
these two adjacent radiating waveguides.

In particular, the invention applies to an airborne antenna

suited to the detection and locating of meteorological phe-
nomena.
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(57) CLAIM
The ornamental design for a multi-band antenna, as shown.

DESCRIPTION
FIG. 1 is a front, top and right side perspective view of a
multi-band antenna showing our new design;
FIG. 2 is a front elevational view thereof;
FIG. 3 is a rear elevational view thereof;
FIG. 4 is a left side elevational view thereof;
FIG. 5 is a right side elevational view thereof;
FIG. 6 is a top plan view thereof: and,

FIG. 7 is a bottom plan view thereof.
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