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57 ABSTRACT

A high frequency wave antenna for an automobile is pro-
vided, which improves antenna gain of an antenna conductor
providedina spoiler. A defogger is provided on a rear window
glass plate 14, a part of a plurality of heater wires extend in a
horizontal direction, a spoiler including an antenna conductor
6 embedded therein is provided above the rear window glass
plate 14, at least one of a plurality of bus bars has a bus bar
horizontal portion 1H extending in a horizontal direction, the
bus bar horizontal portion 1H is provided in an upper region
of the rear window glass plate 14, and a plurality of vertical
heater wires 2 extending in a vertical direction from the bus
bar horizontal portion 1H, are provided.
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57) ABSTRACT

A dual-band antenna includes a planar conductive layer com-
prising a conductive region and a central non-conductive
region. The conductive region and the non-conductive region
together define a pair of interconnected F-slot structures, and
a loop strip structure coupled to and disposed around the
F-slot patch slot antenna structures.
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The invention relates to a method for enhancing an antenna
performance, wherein the property of the antenna substrate is
modified by using an ultrasonic field. The invention also
relates to an antenna comprising the modified antenna sub-
strate, and to an apparatus comprising the modified antenna
substrate.
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57 ABSTRACT

An antenna having an antenna element bent in a predeter-
mined shape. The antenna element has a plurality of line
conductors that are arranged in parallel and are sandwiched
by two insulation films. A method of making an antenna has
the steps of: arranging in parallel a plurality of line conduc-
tors, each of which having a width of 0.04 mm or less, at
intervals of 10 times or more the width of each of the line
conductors; discharging continuously the plurality of line
conductors such that visibility of the line conductors is
reduced; and sandwiching continuously the discharged line
conductors by planar transparent insulation films with a stick-
ing or adhesion layer to have an antenna element.
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57) ABSTRACT

This invention refers to an antenna structure for a wireless
device comprising a ground plane and an antenna element,
wherein the ground plane has the shape of an open loop. The
invention further refers to an antenna structure for a wireless
device, such as a light switch or a wristsensor or wristwatch,
comprising an open loop ground plane having a first end
portion and a second end portion, the open loop ground plane
defining an opening between the first end portion and the
second end portion; and an antenna component positioned
within the opening defined between the first end portion and
the second end portion and overlapping at least one of the first
end portion or the second end portion. Further the invention
refers to a corresponding wireless device and to a method for
integrating such an antenna structure in a wireless device.
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Disclosed is a planar inverted-F antenna with an extended
grounding plane. The planar inverted-F antenna has a ground-
ing metal plate having a selected side edge on which the
extended grounding plane is formed and has a predetermined
height. At least one antenna signal radiating plate is con-
nected to the grounding metal plate by a short-circuit piece
and is substantially parallel to and spaced from the grounding
metal plate by a distance. A feeding point extends from the
antenna signal radiating plate in a direction toward the
grounding metal plate and corresponds to the extended
grounding plane with a predetermined gap therebetween.
With the arrangement of the extended grounding plane, the
impedance matching of the antenna is improved and the
impedance bandwidth of the antenna is increased.
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An antenna apparatus includes: an antenna element; and a
substrate on which a low noise amplifier is mounted and on
which the antenna element is disposed, wherein the substrate
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the low noise amplifier from an output terminal formed at a
lower part of the antenna element; an output unit for output-
ting the electric signal to a transmission unit connected to a
signal processing unit for processing the electric signal from
the antenna element; and a signal blocking unit provided
between the input unit and the output unit.
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pair of contact parts that make contact with external terminals
are respectively connected to the crimp parts.

4 Claims, 6 Drawing Sheets

21(21b) Vad !
22(220)

o |

.'ll.\-
Adobe

Acrobat S {F



US007787920B2

a2 United States Patent (10) Patent No.: US 7,787,920 B2
Korner 45) Date of Patent: Aug. 31,2010
(54) DIPOLE ANTENNA FOR A PORTABLE WO WO 99/54956 10/1999
COMMUNICATION DEVICE WO WO 03/026342 A2 3/2003
WO WO 03/067702 A2 8/2003
(75) Inventor: Hans Peter Korner, Lund (SE) WO WO 2005/122326 AL 12/2005
WO WO 2007/039071 A2 4/2007
(73) Assignee: Sony Eric.ssm'l Mobile OTHER PUBLICATIONS
Communications AB, Lund (SE)
International Search Report for PCT/EP2007/061340, mailed Feb. 7,
(*) Notice:  Subject to any disclaimer, the term of this 2008, 3 pages.
patent is extended or adjusted under 35 * cited by examiner
U.S.C. 154(b) by 657 days. Y
Primary Examiner—Nay A Maung
(21) Appl. No.: 11/738,708 Assistant Examiner—Angelica M Perez
(22) Filed Aor. 23. 2007 (74) Attorney, Agent, or Firm—Harrity & Harrity, LLP
iled: pr. 23,
67 ABSTRACT
(65) Prior Publication Data
US 2008/0261538 A1 Oct. 23, 2008 The. present invention rela.te.s to a p(')rtabl.e communic.aFion
device arrangement comprising a main unit and an auxiliary
(51) Int.CL unit. The main unit includes an electrical interface to an
HO4M 1/00 (2006.01) auxiliary unit, a ground plane dimensioned for antenna opera-
(52) US.CL e 455/575.5; 455/553.1; 455/560  tion at a multiple of a quarter of a wavelength of a desired
(58) Field of Classification Search ............ 455/554.1,  irequency, and a radio communication unit connected to the
455/554.2. 575.5. 5757 ground plane and to the electrical interface. The auxiliary unit
See application file for complete search,hist or};. comprise; at 1§ast one electljcal cqnductor to be ?onnected to
the electrical interface and including a first radio frequency
(56) References Cited trap, where the distance between the first radio frequency trap

U.S. PATENT DOCUMENTS

6,718,157 B1* 4/2004 Choi
7,151,955 B2 12/2006 Huber et al.

455/3.01

2006/0166719 A1*  7/2006 Aradetal. ... 455/575.2
FOREIGN PATENT DOCUMENTS
JP 2004-364149 12/2004

10
16 /
|

14

and an end of the conductor that is to be connected to the
electrical interface corresponds to an odd multiple of a quarter
of a wavelength of the desired frequency. The invention pro-
vides a good antenna through reuse of elements already pro-
vided in relation to a portable communication device.
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