az United States Patent
Luch

(54) ELECTRICALLY CONDUCTIVE PATTERNS,
ANTENNAS AND METHODS OF
MANUFACTURE

(76)  Invenior:  Daniel Luch, 17161 Copper Hill Dr.,

Morgan Hill, CA (UUS) 95037

[ ®) MNotice: Subject 1o any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C, 154(b) by 0 days.

(21)  Appl. No.: 11/223,482

(22) Filed: Sep. 8, 2005

(65) Prior Publication Data

LIS 2006/0017623 Al Jan. 26, 2006

Related U.S. Application Data

(63)  Continuation-in-part of application No. 10/472,875,
filed as application No. PCT/US02/09408 on Mar. 25,
2002, now abandoned, application No. 11/223,482,
which is a continuation-in-part of application No.
1HORE.044, filed on Mowv. 12, 2004, which 15 a continu-
ation-in-part of application No. 10/408.532, filed on
Apr. 7, 2003, now abandoned. which is a continuation-
in-part of application No. 09/818,128, filed on Mar. 26,
2001, now Pat. No, 6,582,887

(317 Imt. CL
Ho1Q 138
(52) US.CL i, 343/700 MS
(58)  Field of Classification Search 343/700 M35,
3437702, BET, BOS: 340/572.2-5728
See application file for complete search history,
(56) References Cited
UL, PATENT DOCUMENTS

3523875 A
JOI9.382 A
3082786

(2006.01)

81970 Minkei
1171871 Lupinski

A R1972 Brown et al.
X A 21975 Luch
ERIAEEVE Y 21977 Luch

US007394425B82

US 7,394,425 B2
Jul. 1, 2008

{10y Patent No.:
¢45) Date of Patent:

4,038,042 A 71977 Adelman
4,100,385 A 197% Luch
4 158,612 A 1970 Luch ef al.

=

A 191617 A 31980 Hurley et al.
4,195,117 A 31980 Luch

4, 2TH 510 A T1981 Chien et al.
43095362 A T1983  Satoh et al.
A A5 262 A 171984 Kawai et al.
44290020 A 171984 Luch
4,510,078 A 41985 Kawai et al
4,603,002 A 71985 Luch
4,835,541 A 51982 Johnsoen et al
4.562,184 A 1982 Ploussios
4,985,116 A 171991 Mettler et al,
4 985,600 A 11991 Heerman
499,391 A 21991 Schmidt
5,006,657 A 41993 Downey
5,355,142 A 1071994 Marshall e al.
S 455 A 1995 Lalezari

5495260 A
5,508,700 A
337,510 A

21996 Couture
41996 Kreng of al.
#1996 Luch

{Continued)
FOREIGN PATENT DOCUMENTS

EP 0542441 91995

Frimary Examiner—Huedung Mancuso

(57) ABSTRACT

The invention teaches improved, novel methods and materi-
als for the production of antennas. The invention contem-
plates the use of Directly Electroplateable Resins for the
production of these antennas. The unique suitability of
Directly Electroplateable Resins to allow facile manufacture
of the antennas desired using a broad range of processing and
mamufacturing approaches is demonstrated.
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(57) CLAIM

The ornamental design for a multi-band antenna, as shown
and described,
DESCRIPTION
FIG. 115 a perspective view ol 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 s a bottom plan view thereof.
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A circular polarized antenna has a group of conductior lines
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tions is 0.7 to 1.3 and an absolute value of a difference
between the arguments is 80 o 100 degrees, and a reactance
component of an impedance of the leeing point is nearly zero.
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tains at least one multilevel structure formed by a set of
similar geometric elements (polygons or polyhedrons) elec-
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tially reduced. Thus, a multiband radicelectric behaviour is
achieved, that is, a similar behavior for different frequency
bands.
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A built-in antenna module for a portable wireless terminal is
provided. In the built-in antenna module, a mainboard, which
is an RF board, has a feeding unit and a grounding unit. A
radiator is disposed on one side of the mainboard and has a
feed pin and a ground pin that are electrically connected to the
feeding unit and the grounding unit, respectively. A conduc-
tive ground plate is disposed on the other side of the main-
board to have a predetermined height. An end of the conduc-
tive ground plate is grounded to the grounding unit of the
mainboard. The distance between the radiator and the ground
plate is maximized to improve antenna performance.
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The invention relates to a built-in antenna module for a wire-
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The invention relates to a built-in antenna for a wireless
communication terminal. The built-in antenna includes at
least one first radiator for base station and at least one second
radiator for Bluetooth. The built-in antenna also includes a
base having the first and second radiators mounted on an outer
surface thereof. The base is mounted on a board such that each
end of the first and second radiators is electrically connected
to the board of a terminal body. The built-in antenna further
includes a Bluetooth chip set fixed to the base and electrically
connected to the second radiator. The invention efficiently
utilizes limited space in a terminal body to miniaturize the
product, attaining RF capabilities with high reception sensi-
tivity.
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antenna element positioned adjacent the first antenna element
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operating frequency band between the multiple-element
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A low profile smart antenna includes an active antenna ele-
ment carried by a dielectric substrate, and active antenna
element has a T-shape. Passive antenna elements are carried
by the dielectric substrate, and they have an inverted -shaped
portion laterally adjacent the active antenna element. Imped-
ance elements are selectively connectable to the passive
antenna elements for antenna beam steering.
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An apparatus is disclosed for a multiband antenna (102) in a
communication device (100). An apparatus that incorporates
teachings of the present invention may include, for example,
an antenna having a finite ground surface (201, 401), and an
elongated conductor (206, 406) that is characterized by a
length and is spaced from the finite ground surface. The
elongated conductor has a first slot (208, 408) extending
through a substantial portion of the length of the elongated
conductor, and a second slot (210, 410) having a shorter
length than the first slot. The antenna further has a grounding
conductor (216, 416) coupling the finite ground surface to the
elongated conductor, and a signal feed conductor (214, 414)
coupling to the elongated conductor.
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An antenna system comprises first and second antennas that
are arranged on a printed circuit board (PCB) and that include
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Provided is a compact antenna for installment in a portable
terminal and adjusting a resonant frequency. The compact
antenna device includes an antenna unit including first and
second elements, the first element including a first antenna
terminal having at least one of meandering and curved pat-
terns wholly or partially, and the second element including an
end connected to another end of the first element and another
end having a second antenna terminal, a feeding unit exciting
the antenna unit through the first and second antenna termi-
nals, a switching circuit connected between the antenna unit
and the feeding unit and selectively switching one or both of
the first and second elements in order to connect one or both
of'the first and second elements to the feeding unit. A resonant
frequency of the antenna unit varies during feeding by the
feeding unit depending on the switching operation of the
switching circuit.
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7 ABSTRACT

A diversity radio antenna includes a ground substrate and two
elongated antenna elements. The antenna elements each
extend between respective opposing ends thereof in a plane
parallel to and spaced from the ground substrate. An excita-
tion electrode is interposed between the respective ends. A
ground connector switch is configured to selectively connect
and disconnect the ground substrate to the antenna elements
for controlling radiation beam pattern and polarisation diver-
sity of the antenna. The ground connector switch is config-
ured to selectively connect the antenna elements to the ground
substrate for adapting the antenna to a circularly-polarised
radio wave, or to disconnect one of the antenna elements from
the ground substrate for adapting the antenna to a linearly-
polarised radio wave.
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An arrangement by which an external device is connected to
a radio device via its antenna without modifying the radio
device mechanically. The radiating element (311) of the
antenna of the radio device is a conductive part of its casing,
which is fed electromagnetically by means of a feed element
(322). The connecting is implemented by a coupler (310) to
be placed at the antenna on top of the casing, from which
coupler there is an intermediate cable (350) to the external
device. The coupler includes a coupling element (311), from
which there is electromagnetic coupling to the radiating ele-
ment (321) through a thin dielectric membrane, or direct
galvanic coupling. From the coupling element to the jumper
cable there is electromagnetic coupling through an interme-
diate element (312), or direct galvanic coupling. Because the
radiating plane is located on the outer surface of the radio
device, its distance to the coupling element can be made very
small. Thus the attenuation caused by the coupler on the
transfer path from the antenna port of the radio device to the
external device is lower than in the known arrangements.
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67 ABSTRACT

A composite antenna includes a first antenna structure and a
second antenna structure integrally combined with the first
antenna structure to operate under different frequency bands
respectively that are used in different radio transmission sys-
tems such that the first antenna structure has a first conductive
layer to operate under a first frequency band and the second
antenna structure has a second conductive layer a thickness of
which is thicker than that of the first conductive layer to
operate under a second frequency band lower than the first
frequency band.
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