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An antenna assembly includes an antenna and a supporting
portion. The antenna includes a radiating element, a ground-
ing element and a connecting element connecting the radiat-
ing element and the grounding element. The supporting por-
tion is located between the radiating element and the
grounding element, and includes a base portion and a comple-
mentary portion assembled on the base portion. The comple-
mentary portion has an outer surface being flush with one of
the surfaces of the base portion.
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(57) ABSTRACT

An adjustable multi-band planar antenna especially appli-
cable 1n mobile terminals and a radio device. The adjusting
circuit (430) of the antenna is galvanically connected to a
point (X) of the radiator, where the circuit can affect the
places of at least two operating bands. The adjusting circuit
comprises a multi-pole switch (433), by which said radiator
point can be connected to one of alternative transmission
lines. For example, one of two transmission lines (434, 435)
is open and another shorted. A discrete capacitor (C2) can be
located between the separate conductor of the transmission
line and an output pole of the switch as an additive-tuning
element. The adjusting circuit further comprises a LC circuit
(432) between the radiator (320) and the switch. Among other
things, the lengths of the transmission lines, the values of the
discrete components and the distance between the antenna
short-circuit point (G) and the adjusting circuit connecting
point (X) are then variables from the point of view of the
antenna adjusting. Such values are calculated for these vari-
ables that each of the antenna operation bands separately
shifts to a desired other place when the switch state is
changed. The space required for the adjusting circuit is rela-
tively small, and a relatively high efficiency is achieved for
the antenna despite of the use of a switch.
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(57) ABSTRACT

A holding device having a printed circuit board includes a
base having a securing recess at a top surface thereof, a
securing connector fixed in the securing recess and connected
with the printed circuit board, a holding shell rotatably cov-
ered to the securing connector, and a flexible antenna of flat
plate shape. The antenna has a rectangular radiating body, and
a strip-shaped connecting portion extended outwards from a
side of the radiating body. A free end of the connecting
portion is held by the holding shell and rotated to connect with
the securing connector electrically and detachably. An
exposed portion of the connecting portion is bent so that the
radiating body is attached to the top surface of the base.
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(57) ABSTRACT

A method of making Y-type hexagonal ferrite and an antenna
using the same are provided. Y-type hexagonal ferrite
includes a base ferrite composed of iron oxide, barium car-
bonate and cobalt oxide, and silicate glass ranging from 0.5 to
5 weight percent added to 100 weight percent of base ferrite.
An antenna apparatus includes a magnetic carrier and an
antenna pattern formed thereon. The magnetic carrier is
formed of such Y-type hexagonal ferrite, and the antenna
pattern resonates in a specific frequency band when electric
power is supplied. To fabricate the Y-type hexagonal ferrite, a
calcination process is performed in which iron oxide, barium
carbonate and cobalt oxide are combined into base ferrite ata
given calcination temperature after being mixed. A sintering
process is performed to sinter the base ferrite and the silicate
glass at a given sintering temperature which is lower than the
calcination temperature after adding the silicate glass to the
base ferrite.
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An antenna element including a feeding part and a mesh part
including at least a part of an area formed in a mesh state. The
feeding part and an area of the antenna element in close
proximity to the mesh part are formed of a finer mesh than the
mesh part or formed of a solid.
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An assembly of a chip antenna and a circuit board includes a
chip antenna and a circuit board. The circuit board includes a
ground layer. The ground layer includes a hollow region
formed adjacent to a periphery of the ground layer. The hol-
low region of the ground layer can be used for configuring an
input impedance of the circuit board. The chip antenna is
disposed in the hollow region of the ground layer. electrically
connecting to the ground layer. The chip antenna includes
input impedance. The input impedance of the chip antenna is
adjustable to achieve a conjugate impedance match between
the chip antenna and the circuit board such that the circuit
board and the chip antenna can simultaneously radiate elec-
tromagnetic energy.
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(57) ABSTRACT

Antennas that can transceive signals in a horizontally-polar-
ized, omni-directional manner are described. In an example
embodiment, an antenna comprises a spiraling surface having
a spiral cross-section, the surface forming an internal cavity,
an internal channel to the external surface, and an internal
wall common to the cavity and the channel. Further, an
example embodiment comprises a longitudinal opening
allowing access to the cavity and the channel by a transmis-
sion feed line. Alternate embodiments comprise various
cross-sectional configurations, and may also comprise a
radome at least partially surrounding the antenna spiraling
surface and supporting structure.
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(57) ABSTRACT

An approximately planar wideband antenna can include a
first conductive portion coupled to a dielectric portion and
mechanically supported by the dielectric portion, the first
conductive portion including at least one edge corresponding
to a planar conic section, such as including one or more of an
elliptic, a parabolic, or a hyperbolic shape. Such an antenna
can be electrically coupled to a matching circuit, the matching
circuit configured provide a specified input impedance corre-
sponding to a specified range of frequencies. Such a range of
frequencies can span at least an octave, or more.
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(57) ABSTRACT

The present invention is directed to antenna system embodi-
ments which allow for hand-held, ultra-wideband (UWB)
multi-antenna operation to be realized within the severe size
constraints necessary for Department of Defense (DOD)
hand-held missions. Further, the antenna system embodi-
ments disclosed herein provide a miniature UWB multiple
antenna solution for multiple-input and multiple-output
(MIMO) and radiation pattern null steering suitable for hand-
held soldier radios.
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(57) ABSTRACT

Antennas for electronic devices such as portable computers
are provided. An antenna may have a dipole structure in
which one antenna element serves as a matching element and
another antenna element serves as a radiating element. The
antenna elements may be mounted on a substrate. The sub-
strate may be mounted on a support structure that is attached
to a grounding plate. The grounding plate may be grounded to
a conductive housing portion of a portable computer. The
antenna may be mounted within the conductive housing in the
vicinity of an opening in the housing. The opening may be a
slot opening that is used to accommodate optical disks or
other storage media. Radio-frequency signals for the antenna
may pass through the opening.

24 Claims, 6 Drawing Sheets

~102

Acrobdt 374



(12)

United States Patent

Ji et al.

US008576372B2

US 8,576,372 B2
Nov. 5§, 2013

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

(54)

(1)

(72)

(73)

")

(21

(22)

(65)

(62)

(51

(52)

(58)

CASING STRUCTURE FOR ELECTRONIC
DEVICES

Applicant: Lenovo (Singapore) Pte. Ldt.,
Singapore (SG)

Inventors: Gang Ji, Kanagawa-ken (IP); Tetsuya
Ohtani, Kanagawa-ken (JP); Takayuki
Morino, Kanagawa-ken (JP); Akinori
Uchino, Kanagawa-ken (JP)

Assignee: Lenovo (Singapore) Pte. Ltd.,
Singapore (SG)

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

Appl. No.: 13/765,337

Filed: Feb. 12, 2013

Prior Publication Data

US 2013/0147079 Al Jun. 13, 2013

Related U.S. Application Data

Division of application No. 12/351,586, filed on Jan. 9,
2009, now Pat. No. 8,379,164.

Int. CI1.

GO2F 1713 (2006.01)

GO2F 1/1333 (2006.01)

U.S. CL.

USPC ........ 349/187; 349/58: 361/679.21; 361/800;

348/794; 348/836
Field of Classification Search
USPC ........ 349/58, 187; 348/794, 836; 361/679.21,
361/800
See application file for complete search history.

201a
101a

(56) References Cited

U.S. PATENT DOCUMENTS

5,867,370 A * 2/1999 Masuda .........cccoeee. 361/800
2005/0237443 Al 10/2005 Nakanishi et al.
2006/0232920 Al 10/2006 Miyamoto et al.
2008/0284939 Al* 11/2008 Leeetal. ... e 349758
2009/0303408 Al* 12/2009 Huangetal. ... cee 349758

FOREIGN PATENT DOCUMENTS

JP HO08-150629 6/1996
P H10-100193 4/1998
P H10-215080 8/1998
1P 3059644 3/1999
JP H11-298158 10/1999
JP 2002-232220 8/2002
JP 2002-268063 9/2002
JP 2002-314262 10/2002
JP 2004-1424 1/2004
JP 2004-280331 10/2004
JP 2005-149463 6/2005
JP 2006-013797 1/2006
JP 2008-3714 1/2008

* cited by examiner

Primary Examiner — Nathanael R Briggs
(74) Attorney, Agent, or Firm — Ference & Associates LLC

(57) ABSTRACT

An aspect provides a method, including: fixing a laminated
panel, which has been cut into a predetermined shape, to a
mold, said laminated panel having an expanded layer dis-
posed between layers made of a conductive resin; injection of
molding non-conducting resin into the mold in which the
laminated panel has been fixed; wherein a non-conductive
region and a conductive region are joined to form a bottom
surface of a display casing, said display casing having an
inner and outer surface; and wherein an antenna mounting
space is formed in the non-conductive region. Other aspects
are described and claimed.
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(57) ABSTRACT

An electronic device may have a housing in which an antenna
is mounted. An antenna window may be mounted in the
housing to allow radio-frequency signals to be transmitted
from the antenna and to allow the antenna to receive radio-
frequency signals. Near-field radiation limits may be satisfied
by reducing transmit power when an external object is
detected in the vicinity of the dielectric antenna window and
the antenna. A capacitive proximity sensor may be used in
detecting external objects in the vicinity of the antenna. The
proximity sensor and the antenna may be formed using inte-
gral antenna resonating element and proximity sensor capaci-
tor electrode structures. These structures may be formed from
identical first and second patterned conductive layers on
opposing sides of a dielectric substrate. A transceiver and
proximity sensor may be coupled to the structures through
respective high-pass and low-pass circuits.
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(57) ABSTRACT

A removable antenna and a resilient antenna are provided for
an electronic device such as a laptop computer. An antenna
resonating element is mounted within the antenna. Flexible
coupling structures are used to physically and removably
attach the antenna to the electronic device. The flexible cou-
pling structures couple the antenna resonating element to
circuitry in the electronic device. The coupling structures
may allow the antenna to break away from the electronic
device without causing damage. A user may extend the
antenna by rotating the removable antenna to its extended
position. The electronic device may have an antenna recep-
tacle that holds the resilient antenna in a stowed position and
that allows the resilient antenna to (lex to an extended posi-
tion. A user may extend the resilient antenna by removing the
resilient antenna from the antenna receptacle and flexing the
antenna into its extended position.
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