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first radiating patch, a shorting patch and a second radiating
patch is provided. The first radiating patch is disposed above
the ground conductor. One end of the shorting patch is con-
nected with the ground conductor, and the other end thereof'is
connected with one side of the first radiating patch. A projec-
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7 ABSTRACT

A wide band co-planar waveguide feeding circularly polar-
ized antenna is disclosed. The wide band co-planar
waveguide feeding circularly polarized antenna comprises: a
substrate having a surface; a signal feeding unit located on the
surface and comprising a feeding bar, a matching portion, a
first extended portion, and a second extended portion; a first
ground unit located on the surface and having a first ground
bar; and a second ground unit located on the surface and
having a second ground bar; wherein, the first extended por-
tion and the second extended portion are respectively
extended from the matching portion. Besides, the matching
portion is electrically connected with the feeding bar, the first
extended portion and the second extended portion. Moreover,
the feeding bar is located between the first ground bar and the
second ground bar.

19 Claims, 16 Drawing Sheets

32

3233 99

321

324 95

Wy



az United States Patent

Hynes et al.

US007598924B2

(10) Patent No.: US 7,598,924 B2
45) Date of Patent: Oct. 6, 2009

(54) DISCONNECTABLE ELECTRICAL

(75)

(73)

")

(2]
(22)

(65)

(51)

(52)
(58)

CONNECTION

Inventors: Chris Hynes, Burnaby (CA); Heikki
Lehtola, Tampere (FI); Youngdae Park,
Coquitlam (CA); Michael Trevorrow,
Delta (CA)

Assignee: Nokia Co

Notice: Subject to

rporation, Espoo (FI)

any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

Appl. No.: 12/070,99

4

Filed: Feb. 21, 2008

Prior Publication Data

US 2009/0213030 A1

Int. Cl.

HOIQ 1/50

HOIQ 124

US.CL ..o
Field of Classificatio

Aug. 27, 2009
(2006.01)
(2006.01)
.................... 343/906; 343/702

n Search ................ 343/906,
343/702; 439/66, 862

See application file for complete search history.

30

\

(56) References Cited
U.S. PATENT DOCUMENTS

6,423,915 B1* 7/2002 Winter .........ccccoevrenne 200/292
6,512,491 B2* 1/2003 Kanayamaetal. .......... 343/883
6,943,739 B1* 9/2005 Rousuetal. ............... 343/702
6,991,472 B2* 1/2006 Duetal. ......cccvvevvinnnnns 439/66

* cited by examiner

Primary Examiner—Hoang V Nguyen
(74) Attorney, Agent, or Firm—Harrington & Smith, PC

7 ABSTRACT

An apparatus including an antenna; a printed wiring board
(PWB); and a connection system electrically connecting the
antenna to the PWB. The connection system includes a first
spring contact and a second spring contact. The first and
second spring contacts are removably resiliently biased
against each other. The first spring contact is directly con-
nected to the antenna. The second spring contact is electri-
cally connected to the PWB.
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57 ABSTRACT

A multi-band antenna includes a ground, an asymmetric
T-shaped radiation element, an inverted L-shaped conduction
element, and a parasitic element. The asymmetric T-shaped
radiation element has a first radiation part, a second radiation
part, and a first conduction part. The length of the second
radiation part is shorter than that of the first radiation part. The
inverted L-shaped conduction element has a second conduc-
tion part and a third conduction part. The second conduction
part is connected to the first conduction part, and arranged
between the second radiation part and the ground. The para-
sitic element has a fourth conduction part and a third radiation
part. The fourth conduction part is connected approximately
perpendicular to the ground. The third radiation part is
arranged between the first radiation part and the ground.
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57) ABSTRACT

The present invention relates to a portable communication
device and an antenna system. The device comprises an
antenna feeding circuit and at least a first part having a hollow
interior where different electrical elements are provided and
provided with a main section having a certain width, length
and a first height, and an antenna system. The antenna system
comprises a ground plane (22, 24) located within and extend-
ing along essentially the whole width and length of at least the
main section and an antenna element (28) located within the
first part. The ground plane is provided in one piece and the
only electrical elements of the first part being electrically
connected to say ground plane are radio transmission ele-
ments.
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57 ABSTRACT

An antenna having a ground plane having an edge and a first
antenna element extending substantially parallel to the edge
is disclosed. A ground element electrically connects the first
antenna element with the ground plane. A second antenna
element extends substantially parallel to the first antenna
element and is disposed between the edge and the first
antenna element and is connected at one end of the second
antenna element to the first antenna element with the remain-
ing end of the second antenna element located closer to the
ground element. A third antenna element is disposed so that
the first antenna element is between the second antenna ele-
ment and the third antenna element and the third antenna
element at extends substantially parallel to the first antenna
element, with a rear end electrically connected with the first
antenna element and a remaining end of the third antenna
element is electrically open.
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(57) ABSTRACT

Disclosed is a folded dipole antenna device which is of an
unbalanced feed type and includes an antenna element of
approximately plate-like loop structure, connected to an
antenna feed point and an antenna ground provided on a base
plate. In the folded dipole antenna device, the antenna ele-
ment of loop structure includes a pair of first element sections
which extend approximately parallel to the base plate, a sec-
ond element section formed by merging element sections that
are folded back from both ends of the first element sections
and extend approximately parallel to the first element sec-
tions, and a third element section which extends from a folded
top part of the second element section toward the first element
sections and an end part thereof is close to the first element
sections.
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(57) ABSTRACT

A multi-band radio antenna device (1) for a radio communi-
cation terminal is disclosed. The antenna device comprises a
substrate and a radiating antenna element thereon having a
radio signal feeding point (13), wherein the radiating element
comprises a continuous trace of conductive material. The
continuous trace has a first radiating portion connected to said
radio signal feeding point comprising a at least partly mean-
dered radiating portion (11) arranged distal from said radio
signal feeding point (13) and connected to an elongate radi-
ating portion (10) arranged proximal to and connected to said
signal feeding point, and a second radiating portion (12)
connected as a branch to said first radiating portion at a
branching position (14) thereof arranged distal from said
radio signal feeding point (13). The antenna device offers a
minimized number of necessary contacts and improved
antenna efficiency.
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57 ABSTRACT

A portable wireless unit having high antenna performance,
which comprises: a first case having a first antenna element, a
second antenna element and a second feeding section; a sec-
ond case having a third antenna element, a third feeding
section and a circuit board provided with a ground pattern;
and a coupling section consisting of first and second electri-
cally connected conductive coupling elements and coupling
the first case and the second case to be extended and housed
freely. The second coupling element is provided in the first
case while being connected electrically with the first antenna
element, the first coupling element is provided in the second
case while being connected electrically with the first feeding
section, and the first antenna element, the coupling section,
and the ground pattern are operated as a dipole antenna.
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A broadband antenna is capable of generating an upper reso-
nant mode (at about 700 MHz) from a first radiating arm and
a lower resonant mode (at about 500 MHz) from a second
radiating arm. The first and second radiating arms are bent at
least one time. An open end of the second radiating arm is
extended toward an open end of the first radiating arm with a
predefined distance there between. The predefined distance
can be adjusted to improve the impedance matching of lower
resonant mode, which can be further combined with the upper
resonant mode to achieve a broad bandwidth covering the
complete spectrum of digital TV channels (470-862 MHz).
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7 ABSTRACT

An antenna device attachable to a bottom surface of a resin or
glass body of a vehicle, the antenna device includes: an
antenna element that has a receiver for receiving radio waves;
a circuit board that has a circuit surface having a circuit
formed thereon to amplify signals inputted from the antenna
element; a shield cover that covers the circuit surface of the
circuit board to shield the circuit from interference waves and
thatis grounded; a coaxial cable that is inserted into the shield
cover, that supplies a driving power to the circuit formed on
the circuit board, that connects the circuit to a GND, and that
outputs signals from the circuit; and a metallic bracket that
has a lateral wall surrounding a lateral side of the antenna
element and a bottom wall supporting a bottom of the antenna
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57 ABSTRACT

An antenna assembly, and a portable terminal having the
same. The antenna assembly according to an embodiment
comprises: a circuit board having a ground plane at a prede-
termined region; first and second antenna conductors spaced
from each other at one side of the ground plane; and a shield-
ing wall disposed between the ground plane and the antenna
conductors, for reducing a coupling between the first and
second antenna conductors. Since a plurality of antennas are
mounted at a small space inside the portable terminal with
maintaining their functions, an isolation characteristic
between the antennas is enhanced, and a mutual coupling
between the antennas is minimized.
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