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An antenna including: a first substantially planar ground
plate; a first substantially planar resonator positioned in a
plane substantially parallel to the first ground plate; a second
substantially planar ground plate positioned in a plane
substantially parallel to the first ground plate; two or more
connectors for electrically connecting the second ground
plate to ground; and one or more connectors for electrically
connecting the first resonator to the second ground plate;
wherein the first resonator and the second ground plate are
connected to at least one of receiver means and transmitter
means by antenna feeding means.
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67 ABSTRACT

A biconical antenna includes an entry conic having an entry
base opposite an entry vertex and a termination conic having
a termination base opposite a termination vertex. The entry
and termination conics share substantially the same axis and
the entry vertex is adjacent the termination vertex. The
transmission line is received by the entry conic and termi-
nated in the termination conic. Together, the entry conic and
the termination conic phase correct energy emanating from
the transmission line. Another embodiment of the antenna
comprises an entry conic having at least two sub-conics and
a termination conic having at least two sub-conics. Each of
the sub-conics having an integer multiple of a half-angle.
The biconical antenna may also include a multi-conductor
transmission line, wherein the biconical antennas are
arranged in a co-linear relationship. Each of the multi-
conductors is coupled to at least one of the plurality of
biconical antennas. The biconical antennas may also be
constructed on a circuit board substrate.
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A portable communication device and an antenna system
include a part having a ground plane located within and
extending through the part. A hinging section is joined to the
part and stretches along an end of the part for providing
rotation of the part in relation to another part around an axis
and providing a hinge cavity inside the hinging section
surrounding the axis. An antenna element is at least partly
provided inside the hinge cavity and the ground plane
extends from the part into the hinge cavity at a distance from
the antenna element.
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7 ABSTRACT

The present invention relates to an antenna module which

can minimize the gecunvine snace in an electronic device,
can minimize e occupying space in an eiecironic aevice,

enhancing degrees of freedom to increase efficiency in space
utilization, thereby accommodating miniaturization and
multi-functionality of the electronic device, and an elec-
tronic device having the same. The antenna module includes
a flexible substrate, an antenna element having a feeder part,
a first fixing part, and a radiation part. The antenna module
further includes a feeder line connected to the feeder part
having a feeder pad, a first fixing pad connected to the first
fixing part, and a pad coupling element. In the invention,
signals are processed via interaction between the resonance
of the current running through the feeder line to the radiation
part and the resonance of the current coming into the pad
coupling element.
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The present invention discloses an antenna apparatus includ-
ing a dielectric substrate on which an element including a
conductive material pattern is formed. The dielectric sub-
strate is a film.
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67 ABSTRACT

An antenna apparatus for a portable terminal includes an
antenna device contained in a housing of the terminal and a
coaxial cable for connecting the antenna device to circuitry
of the terminal. The coaxial cable connects a power feed and
a ground of the antenna device to a power feed and a ground
of the circuitry, respectively. The antenna apparatus for a
portable terminal is advantageous in that, since the coaxial
cable supplies power to the antenna device, which is spaced
apart from the RF circuitry, and grounds are provided to the
circuitry, which includes the RF circuitry, and to the antenna
device, respectively, the connection properties and antenna
characteristics are stable. Thus, even when an additional
component (such as a camera module) is installed and the
circuit configuration is changed, the antenna device, which
is positioned on the upper end of the terminal, still exhibits
optimal radiation performance.
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An array antenna includes a dielectric substrate (10) having
an upper and a lower surfaces (101, 102), a first and a second
radiating elements (11, 21), a first connecting portion (31)
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feeding point (4) is disposed on the first connecting portion
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(71) coupled to the feeding point and an outer conductor (72)
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(57) ABSTRACT

The present invention provides a method for designing a
front directional array antenna for suppressing a back signal
used in a wireless communication, comprising: (a) an analo-
gous pattern element arranging step for arranging, on a
reflecting panel which is a conductor at a predetermined
interval, elements having mutual analogous emission pattern
characteristic for a short axis (x axis) in which the number
of arrangements is small and for a long axis (y axis) which
is a perpendicular direction to the x axis; (b) a reception

halancino sten for formine. in the edoe of the reflecting
caiancing step Ior iorming, in e eage oI e renecung

panel, reflecting surfaces having a predetermined angle and
length which are symmetric centering on the front surface to
direction of electric wave arrived to the elements located in
the edge; (¢) an x-axis direction signal suppressing step, by
x-axis series distribution and synthesis, for performing as
many series distribution and synthesis suppressing transfer
characteristic in an x-axis direction as the number of y rows,
for output distribution and synthesis for the x axis arrange-
ment, in synthesizing a signal of the array antenna after the
step (b); (d) a y-axis direction signal suppressing step, by
y-axis series distribution and synthesis, for performing
series distribution and synthesis suppressing transfer char-
acteristic in a y-axis direction in finally performing distri-
bution and synthesis in the y-axis direction, for output
distribution and synthesis for the x axis arrangement; and (e)
a back-suppressed sold pattern outputting step for providing
result of arrangement signal distribution and synthesis of the
y axis to a contact means outside the antenna device.
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7 ABSTRACT

An impedance matching means according to the present
invention is used with an antenna and is realized by a
parasitic element (3) for tuning an impedance of the antenna.
The antenna comprises a grounding plate (2), an radiating
body (1) arranged on the grounding plate (2) and a trans-
mission line (4) coupled to said radiating body (1) and
grounding plate (2). The parasitic element (3) formed of a
narrow metal sheet and configured as a bridge shape is
arranged on the grounding plate (2). The parasitic element
(3) has a first and a second ends (311, 321), both of which
are electrically connected to the grounding plate (2). The
arrangement of the parasitic element (3) results in a change
of the impedance of the antenna, so the impedance matching
between the antenna and the transmission line (4) can be
achieved.
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and extend from the power feeding parts 11 toward both
ends of the power feeding parts 11, respectively, a pair of
radiating parts 14a and 145 that are formed of conductors
and connected to outer ends of the pair of meandering parts
13a and 135, respectively. The meandering parts 13a and
13b include a plurality of sides arranged in a longitudinal
direction where the meandering parts 13a and 136 extend.
Further, the lengths of portions, where the ends of the
radiating parts 14a and 145 facing the meandering parts 13a
and 135 face the sides closest to the radiating parts 14a and
145 among the plurality of sides of the meandering parts 13a
and 135 in a direction orthogonal to the longitudinal direc-
tion, are smaller than the widths of the widest portions of the
radiating parts.
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(57) ABSTRACT

The present invention relates to a wireless communication
device and an antenna arrangement in such a device, where
a loop antenna element (18) comprises: a first section (20)
provided in and extending a length in first plane, a second
section (22) spaced from, provided in and extending a length
in the first plane, a third section (24) in a second plane
parallel to the first plane, aligned with the first and second
sections, and a fourth (26) and a fifth section (28) intercon-
necting antenna sections in the first and second planes. The
sections form a three-dimensional structure having a sub-
stantial two-dimensional extension in at least one of the first
and second planes. The second section extends along the
same line as the first section or has a curvature, which is a
continuation of the curvature of the first section. Thereby a
small wideband antenna requiring a small ground plane is
obtained.
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(57) ABSTRACT

There is disclosed a dual band antenna device including a
dielectric substrate (6) having opposed first and second
surfaces and a groundplane (7) on the second surface. A
microstrip transmission line (4) is provided on the first
surface, and a dielectric pellet (5) is mounted on the first
surface on the microstrip transmission line (4). A bifurcated
planar inverted-L. antenna (PILA) component (1) is also
mounted on the first surface, the PILA component (1) having
first (2) and second (3) arms which extend over and contact
a surface of the dielectric pellet (5). The first arm (3)
contacts a different area of the surface of the dielectric pellet
(5) than the second arm (2). The antenna device provides
good operation at both 2.4 GHz and 5.5 GHz frequency
bands.
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(57) ABSTRACT

An antenna includes a first radiating element, a feeding
point, a grounding point, a second radiating element, and
first and second conductive elements. The first radiating
element has opposite first and second sides. The feeding
point is provided on the first radiating element, and is
disposed adjacent to the first side of the first radiating
element. The grounding point is provided on the first radi-
ating element, and is disposed adjacent to the second side of
the first radiating element. The second radiating element is
spaced apart from and overlaps the first radiating element.
The first conductive element is disposed adjacent to the
feeding point, and interconnects the first and second radiat-
ing elements. The second conductive element is disposed
adjacent to the grounding point, and interconnects the first
and second radiating elements.
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An antenna configuration for a flip type mobile phone is
disclosed. The antenna configuration is designed to reduce,
to a hearing aid compatibility (HAC) M3 rating or better,
any scattered EM field effects that can cause interference to
an active hearing aid. The antenna configuration comprises
a halfwave type antenna extendable from the lower portion
of the mobile phone. The antenna does not share the same
vertical axis as the lower portion of the mobile phone when
extended. Rather, it forms a tilt angle («) that extends the
antenna away from the upper portion of the mobile phone
creating a greater separation distance between the speaker
and the antenna. An antenna feed contact couples the
antenna to components within the mobile phone. An antenna
matching network can tune and attenuate the antenna con-
figuration to enhance operation in the GSM frequency
bands.
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The present invention provides apparatuses and methods for
an antenna in a wireless receiving system. The antenna
includes an opened segmented component that is electrically
coupled to a printed circuit board and a capacitive top loaded
component that provides a capacitive load. The vertical
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dimension. At least one slotted opening is formed along the
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is wide. The slotted opening width is less than one wave-
length wide and the slotted opening width is within a half
wavelength of the height dimension. At least one feed is
provided at least partially within the enclosure.
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(57) CLAIM

The ornamental design for a radio transmitter with an
external antenna, as shown and described.

DESCRIPTION

FIG. 1 is a right perspective view of the radio transmitter
with an external antenna attached to a portable media player
showing my new design;

FIG. 2 is a front elevational view of the radio transmitter
with an external antenna of FIG. 1 attached to a portable
media player;

FIG. 3 is a rear elevational view of the radio transmitter with
an external antenna of FIG. 1 attached to a portable media
player:

FIG. 4 is a lefi elevational view of the radio transmitter with
an external antenna of FIG. 1 attached to a portable media
player:

FIG. 5 is a right elevational view of the radio transmitter
with an external antenna of FIG. 1 attached to a portable
media player;

FIG. 6 is a top plan view of the radio transmitter with an
external antenna of FIG. 1 attached to a portable media
player;

FIG. 7 is a bottom plan view of the radio transmitter with an
external antenna of FIG. 1 attached to a portable media
player:

FIG. 8 is a right perspective view of the radio transmitter
with an external antenna of FIG. 1; and,

FIG. 9 is a left perspective view of the radio transmitter with
an external antenna of FIG. 1 with the antenna in a second
position.

The broken lines shown in the drawings form no part of the
claimed design.
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The ornamental design for a radio frequency identification
tag antenna assembly, as shown and described.

DESCRIPTION

The FIGURE is a top plan view of a radio frequency
identification tag antenna assembly showing my new design.
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57 ABSTRACT
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directivity in a vertex direction, an antenna case containing
the antenna element, an antenna base coupled to the antenna
case, and attached onto an installation face, and an angle
regulator adjusting a relative angle between the antenna case
and the antenna base.
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57 ABSTRACT

An antenna including an electrically conductive portion
defined substantially by a self-similar geometry present at
multiple resolutions. The electrically conductive portion
includes two or more angular bends and is configured to
radiate broadband electromagnetic energy. The antenna fur-
ther includes an electrically non-conductive portion that
structurally supports the electrically conductive portion.
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7 ABSTRACT

Aloop antenna device includes a loop antenna having a high
noise resistance performance. In a loop antenna having a
shield member covering a looped conductor portion formed
in a loop shape from a conductive wire, a non-covered
portion where the looped conductor portion is not covered is
formed in correspondence with a portion of the conductive
wire including a reference position for the symmetry of two
terminals for connection between the antenna device and a
reception circuit. This provides a balanced shield structure.
Besides, a line for connecting one end of the conductive wire
to the ground potential and a line for connecting the shield
member to the ground potential are individually separate
from each other, whereby reception of a voltage fall due to
common impedance by the antenna is suppressed.
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An antenna unit includes a feeding component 40 and a
metal plate 50 on which the feeding component 40 is
mounted. The feeding component 40 has an attaching mem-
ber 43 made of resin to support a feeding line against the
metal plate. The metal plate 50 has a pair of cut and raised
parts 51 at both ends thereof while the attaching member 43
has a pair of locking hooks 432 at both ends thereof. The
locking hooks are partly inserted into the cut and raised parts
and thereby the feeding component is attached to the metal
plate without projecting any parts of the attaching member
from a rear surface of the metal plate.

4 Claims, 7 Drawing Sheets




US007348928B2

a2 United States Patent

Ma et al.

US 7,348,928 B2
Mar. 25, 2008

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

(54) SLOT ANTENNA HAVING A MEMS
VARACTOR FOR RESONANCE FREQUENCY
TUNING
(75) Inventors: Qing Ma, San Jose, CA (US); Xintian
Eddie Lin, Mountain View, CA (US);
Al Betiner, Los Gatos, CA (US)

(73) Assignee: Intel Corporation, Santa Clara, CA
(US)

(*) MNotice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21)  Appl. No.: 11/013,594

(22) Filed: Dec. 14, 2004

(65) Prior Publication Data
US 2006/0125703 Al Jun. 15, 2006

(51) Int. Cl
HO1Q 13/10 (2006.01)

(52) US.CL .. 3437770 343/767; 343/768

(58) Field of Classification Search ................ 343/768,

343/770

See application file for complete search history.
(56) References Cited
LS. PATENT DOCUMENTS

3328800 A * 6/1967 Algeo ....cocnninen. 343/768
5644319 A *  7/1997 Chen et al. . 343/702
6,028,561 A * 22000 Takei ..occoovriiicinnnn. 343/767
6,355,534 Bl 3/2002 Cheng et al.

6,593,672 B2

200

6,756,857 B2* 6/2004 Aikawaetal ... 331177V
6,864,848 B2™  3/2005 Sievenpiper .. e 343/767
2003/0062963 AL*  4/2003 Aikawa et al. 33177V
2006/0079177 AL*  4/2006 Okubora ........cceeenenn. 455/25

FOREIGN PATENT DOCUMENTS

GB 2304464 A
WO WO 03/094293 A

3/1997
11/2003

OTHER PUBLICATIONS
Wikipedia, Indicator, http://en.wikipedia.org'wiki/Inductor.®
(Continued)

Primary Examiner—Don Wong

Assistant Examiner—Angela M Lie

(74) Attorney, Agent, or Firm— Kevin A. Reif
(57) ABSTRACT

Briefly, in accordance with one embodiment of the inven-
tion, a slot antenna may include a primary slot and one or
more secondary slots. The size of the antenna may be
reduced by adding one or more of the secondary slots which
may add additional inductance to the antenna. Furthermore,
the size of the antenna may be reduced by increasing the
inductance of the secondary slots via increasing the length of
the slots or by changing the shape of the slots. The antenna
may include one or more MEMS varactors coupled to one or
more of the secondary slots. The resonant frequency of the
slot antenna may be tuned to a desired frequency by chang-
ing the capacitance value of one or more of the MEMS
varactors to a desired capacitance value.

216

7/2003 Ma et al. 20 Claims, 4 Drawing Sheets
214
212 [
e\
A
é é gsg / 216
) ) WF
6 216
2 U] W
% % é§§ 216
%//Af/ D \o
212/ 2127 [N \eop2
S\214



a2 United States Patent

Suzuki et al.

US007348931B2

US 7,348,931 B2
Mar. 25, 2008

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

(54) UNBALANCED POWER FEEDING ANTENNA
DEVICE FOR MAKING RADIO
COMMUNICATIONS

(75) Inventors: Hiromichi Suzuki, Hamura (JP); Isao
Ohba, Hachioji (JP); Takayuki
Shibuya, Sagamihara (JP): Yusuke
Okada, Hachioji (JP). Kenji
Matsuzaki, Akiruno (JP)

(73) Assignee: Kabushiki Kaisha Toshiba. Tokyo (IP)

(*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 30 days.

(21)  Appl. No.: 11/497,737

(22) Filed: Aug. 2, 2006
(65) Prior Publication Data
US 2007/0241985 Al Oct. 18, 2007
(30) Foreign Application Priority Data
Apr. 13,2006 (JP) e 2006111297
(51) Int. CL
Ho1Q 1/50 (2006.01)
(52) US.Cl e, 343/850; 343/860; 343/822;
333/168; 455/180.2

(58) Field of Classification Search ........... 343/822,
343/850, 860; 333/17.3,32, 168, 170; 455/150.1,
455/179.1, 180.2

See application file for complete search history.
(56) References Cited
LS. PATENT DOCUMENTS

7.212,789 B2* 52007 Kuffner ...ciiinnen.

455/83

e

C41

2004/0130667 Al* 7/2004 Hibino et al. ............... 348/731

2005/0085202 AL*  4/2005 Ella et al. ..... . 455/168.1
2007/0066243 Al*  3/2007 Yamauchi et al. ............ 455/78
2007/0190954 A1* 82007 Murakami et al. .......... 455/132

FOREIGN PATENT DOCUMENTS

P 2003-347959 A 12/2003

# cited by examiner

Primary Examiner—Tan Ho
(74) Attorney, Agent, or Firm—Frishauf, Holtz, Goodman &
Chick, P.C.

(57) ABSTRACT

An antenna device which is connected to a radio module
performing radio communications with a system using a first
band and a system using a second band, has an antenna
element which transmits/receives radio signals in the first
and second bands. The antenna device has first and second
matching circuits corresponding to the first and second
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