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first segment and the second segment form a bend. The signal
feeding element is coupled between the connection element
and the grounding element. The first segment of the connec-
tion element is substantially parallel to the grounding element
and is at a designated distance from the grounding element.
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(57 ABSTRACT

A wireless electronic device is disclosed that includes one or
more ground planes and an antenna electrically coupled to the
one or more ground planes. The antenna is positioned adja-
cent to a portion of the one or more ground planes. The
wireless electronic device includes a material placed in a
position and having a dielectric constant selected to increase
an effective electrical size of the one or more ground planes
relative to the effective electrical size of the one or more
ground planes without the material. Other wireless electronic
devices and methods for forming the same are also disclosed.
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57 ABSTRACT

Wireless portable electronic devices such as laptop comput-
ers are provided with antennas. An antenna may be provided
within a clutch barrel in a laptop computer. The clutch barrel
may have a dielectric cover. Antenna elements may be
mounted within the clutch barrel cover on an antenna support
structure. There may be two or more antenna elements
mounted to the antenna support structure. These antenna ele-
ments may be of different types. A first antenna element for
the clutch barrel antenna may be formed from a dual band
antenna element having a closed slot and an open slot. A
second antenna element for the clutch barrel antenna may be
formed from a dual band antenna element of a hybrid type
having a planar resonating element arm and a slot resonating
element. Flex circuit structures may be used in implanting the
first and second antenna elements for the clutch barrel

antenna.
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57) ABSTRACT

The present invention is related to a shorted monopole
antenna. The antenna includes a ground portion, a radiating
portion, a shorting portion, an assembling portion, and a
coaxial cable. The ground portion includes a signal grounding
point. The radiating portion is located above the ground por-
tion and bent at least once, and includes a signal feeding point.
One end of the shorting portion is connected to one of the
short edges of the ground portion, and the other end is con-
nected to one edge portion of the radiating portion. The
assembling portion is connected to the long edge of the
ground portion. The coaxial cable includes an inner conduc-
tor and an outer conductor, which are connected to the signal
feeding point and the signal grounding point respectively. The
antenna invented has good impedance bandwidth and radia-
tion characteristics, can easily be installed inside the housing
ofan electronic device, and is well suitable for applications in
wireless communications devices.
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A capacitively loaded magnetic dipole antenna is provided
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57 ABSTRACT

A directional antenna and a portable electronic device using
the same are provided. The directional antenna includes
L-shaped radiator, L-shaped oscillator, and L-shaped reflec-
tor and it is preferred that the directional antenna is positioned
at corners of the substrate. The L-shaped radiator is made
resonant by the L-shaped oscillator and has higher gain to
maximize performance of signal transmission. The direc-
tional antenna achieves signal transmission in a specific
direction over a long distance by the L-shaped reflector. In
addition, with the gravity sensor, the processor and the
switches, the directional antenna is automatically adjusted to
apredetermined direction to transmit and receive signals even
through orientation of the electronic device is changing at any
time.
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(57) ABSTRACT

Disclosed herein is a subminiature internal antenna, which
exhibits a multi-band characteristic. The internal antenna
includes a radiator electrically coupled at one end thereof to a
feed element of a communication device and formed in a
spiral shape as a whole. The radiator is disposed in such a
manner as (o extend at the other end thereof outwardly from
the spiral shape. According to the present invention, the elec-
tromagnetic coupling is achieved in the radiator of the inter-
nal antenna and the other end of the radiator is disposed
outwardly from the spiral shape so that the radiation interfer-
ence is reduced to thereby obtain the multi-band characteris-
tic.
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(57) ABSTRACT

An upper case (1) is connected to a lower case (2) in a hinge
portion (3) so as to freely rotate. A plate shaped conductor (4)
and a plate shaped conductor (5) are disposed along the sur-
face of the case in the upper case (1). A ground plate (6) is
formed in a ground pattern of a circuit board disposed in the
lower case (2). The plate shaped conductor (4) and the plate
shaped conductor (5) are selected by a high frequency switch
(14) and connected to one end of a feeding portion (15). The
other end of the feeding portion (15) is connected to the
ground plate (6) to form a dipole antenna.
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An antenna device usable in a radio apparatus including a
printed board includes a ground conductor of the printed
board, a first partial element, a second partial element and a
parasitic element. The first partial element is shaped into an
area having a first side facing a side of the ground conductor
and a second side directed to cross the side of the ground
conductor, and is provided with a feed portion around a first
end of the first side being closer to the second side. The
second partial element branches off from the first partial
element around one of two ends of the second side being
farther from the feed portion, and is directed almost against a
direction from the feed portion to a second end of'the first side
being farther from the second side. The parasitic element has
an end grounded around the second end.
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first connecting arm and the grounding patch is formed a slot.
The second connecting element extends from an end of the
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20 Claims, 6 Drawing Sheets

A
e

Acrobat Document



US008063830B2

a2 United States Patent (10) Patent No.: US 8,063,830 B2
Yoshioka et al. 45) Date of Patent: Nov. 22,2011
(54) ANTENNA DEVICE (56) References Cited

(75) Inventors: Masahiro Yoshioka, Tokyo (JP);
Masato Kikuchi, Tokyo (JP); Shunsuke
Mochizuki, Tokyo (JP); Ryosuke Araki,
Tokyo (JP); Masaki Handa, Kanagawa
(JP); Takashi Nakanishi, Tokyo (JP);
Hiroto Kimura, Tokyo (JP); Seiji
Wada, Kanagawa (JP); Hiroshi Ichiki,
Kanagawa (JP); Tetsujiro Kondo, Tokyo
(ap)

(73) Assignee: Sony Corporation, Tokyo (JP)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 394 days.

(21) Appl. No.: 12/324,980

(22) Filed: Nov. 28, 2008

(65) Prior Publication Data
US 2009/0146886 Al Jun. 11, 2009

(30) Foreign Application Priority Data
Dec. 11,2007 (JP) oo, 2007-319568

(51) Imt.ClL
H01Q 1/38 (2006.01)
(52) US.CL ... 343/700 MS; 343/829; 343/846;
343/893
(58) Field of Classification Search ........... 343/700 MS,
343/846, 893
See application file for complete search history.

U.S. PATENT DOCUMENTS

6,809,687 B2* 10/2004 Yuanzhu ...
7450,072 B2* 11/2008 Kimetal. .
7,817,094 B2* 10/2010 Adachi et al.
2005/0253756 Al 11/2005 Kuroda et al.

FOREIGN PATENT DOCUMENTS

. 343/700 MS
. 343/700 MS
................. 343/702

JP 2001-168629 6/2001
JP 2003-347828 12/2003
JP 2005-72675 3/2005
JP 2005-278067 10/2005
JP 2007-288649 11/2007
WO WO 00/03453 1/2000
WO WO 02/054536 Al 7/2002
OTHER PUBLICATIONS

U.S. Appl. No. 12/273,038, filed Nov. 18, 2008, Kikuchi, et al.
Japanese Office Action issed Sep. 6, 2011 in Japanese Patent Appli-
cation No. 2007-319568 filed Dec. 11, 2007.

* cited by examiner
Primary Examiner — Trinh Dinh

(74) Attorney,  Agemt, or  Firm — Oblon,
McClelland, Maier & Neustadt, L.L.P.

Spivak,

(57) ABSTRACT

A planar antenna device is mounted on a board including a
dielectric layer and two conductor layers vertically sandwich-
ing the dielectric layer. The upper conductor layer includes a
first radiating element having an end portion connected
through a via hole to a ground formed by the lower conductor
layer, a second radiating element having an open end portion,
first and second ground conductors connected to respective
base portions of the first and second radiating elements via
resistors, and a feeder line configured to feed power to the first
and second radiating elements.
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(57) ABSTRACT

The present invention is a system which includes an inter-
poser. The interposer may include a mounting plate for
mounting the interposer to a fuselage of an aircraft. The
interposer may interface with the fuselage to form a seal for
maintaining pressure within the aircraft. The system may
further include an antenna module. The antenna module may
include a ground plane, an aircraft antenna, and aradome. The
ground plane may be connected to the aircraft antenna and
may be configured for allowing the antenna module to be
mounted to the interposer. The radome may be connected to
the ground plane to form an enclosure for housing the
antenna. The antenna module may be removably connected to
the interposer. The system may further include an intercon-
nect for electrically connecting the antenna module to elec-
tronics located within the aircraft. The antenna module may
be disconnected from the interposer without breaking the seal
formed between the interposer and the fuselage.
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the following: working against a ground plane, utilizing the
third dimension by alternating layers on a substrate, integrat-
ing an inductive short stub in the substrate to improve port
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