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(54) Antenna device

(57) An antenna device. The antenna device in-
cludes a printed circuit board, a conductive shield, a first
connection portion and a second connection portion. The
printed circuit board has a feed point and a ground plane
insulated from the feed point. The conductive shield sur-
rounds the printed circuit board. The first connection por-

tion is substantially perpendicular to the printed circuit
board, electrically connecting the feed point and the con-
ductive shield. The second connection portion is sub-
stantially perpendicular to the printed circuit board, elec-
trically connecting the ground plane and the conductive
shield.
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Description

BACKGROUND

[0001] The invention relates in general to an antenna
device and in particular to an antenna device with im-
proved reception.
[0002] Embedded antennas, such as chip antennas
and planar antennas, are widely applied to wireless com-
munication devices. One conventional chip antenna is a
ceramic chip antenna produced by LTCC (Low Temper-
ature Co-fired Ceramic) technology. Conventional planar
antennas such as microstrip antennas, printed antennas
and Planar Inverted F Antennas (PIFAs), are generally
applied in GSM ’DCS’ ’UMTS’ WLAN and bluetooth wire-
less equipment such as mobile phones and wireless LAN
adapters.
[0003] Referring to Figs. 1a and 1b, a conventional
wireless communication device 10 with PIFA, such as a
wireless LAN adapter, primarily comprises a plastic hous-
ing C and a printed circuit board 20 disposed therein.
The housing C encloses the printed circuit board 20 with
PIFA structure formed thereon for transmitting and re-
ceiving radio signals. As shown in Fig. 1b, the printed
circuit board 20 features a conventional PIFA structure,
comprising a substrate 200, a feed line 201, a short line
202, a longitudinal wire 203 and a ground G. The longi-
tudinal wire 203 has an open end 2030 and a closed end
2031 connecting the short line 202. In Fig. 1b, the short
line 202 connects the closed end 2031 with the ground
G, and the feed line 201 is extended from the middle part
of the longitudinal wire 203 to an external circuit (not
shown). Particularly, the feed line 201 and the ground G
are insulated, and the distance from the open end 2030
to the closed end 2031 is substantially equal to 1/4 of a
radio signal wavelength. As the PIFA structure including
the feed line 201, short line 202, longitudinal wire 203
and ground G is formed on the substrate 200 surface,
however, it is suitable for horizontally polarized radio
waves but not preferable for receiving vertically polarized
radio signals.

SUMMARY

[0004] Accordingly, embodiments of the invention pro-
vide an antenna device. The antenna device comprises
a printed circuit board, a conductive shield, a first con-
nection portion and a second connection portion. The
printed circuit board comprises a feed point and a ground
plane insulated from the feed point. The conductive
shield surrounds the printed circuit board. The first con-
nection portion is substantially perpendicular to the print-
ed circuit board, electrically connecting the feed point
and the conductive shield. The second connection por-
tion is substantially perpendicular to the printed circuit
board, electrically connecting the ground plane and the
conductive shield.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The invention will become more fully under-
stood from the following detailed description and the ac-
companying drawings, given by way of illustration only
and thus not intended to be limit the disclosure.

FIG. 1a is a perspective diagram of a conventional
wireless communication device provided with a PIFA
therein;
FIG. 1b is a perspective diagram of a PIFA structure
formed on the printed circuit board according to Fig.
1a.
FIG. 2a is a perspective diagram of the antenna de-
vice of an embodiment of the invention; and
FIG. 2b is a side view of the antenna device in direc-
tion X1 according to Fig. 2a.

DETAILED DESCRIPTION

[0006] Referring to Figs. 2a and 2b, the antenna device
is applied to a wireless communication device, such as
a mobile phone or a wireless LAN adapter, and primarily
comprises a printed circuit board P, a metallic conductive
shield C, a first connection portion A1 and a second con-
nection portion A2. The printed circuit board P comprises
signal processing circuits and radio communication cir-
cuits. As shown in Fig. 2a, the rectangular metallic con-
ductive shield C is hollow and extends along a central
axis X thereof, consisting of four conductive plates C1,
C2, C3 and C4 surrounding the printed circuit board P.
The hollow conductive shield C defines a rectangular
opening C0 with the central axis X passing therethrough,
and the printed circuit board P is disposed in the conduc-
tive shield C and parallel to the central axis X.
[0007] Specifically, the printed circuit board P of the
antenna device is electrically connected with the conduc-
tive shield C by the longitudinal first and second connec-
tion portions A1 and A2, forming a 3-D antenna structure.
As shown in Figs. 2a and 2b, the longitudinal first and
second connection portions A1 and A2 are disposed per-
pendicular to the printed circuit board P and the conduc-
tive plate C1. Particularly, the first connection portion A1
electrically connects a feed point F of the printed circuit
board P, and the second connection portion A2 electri-
cally connects a ground plane G of the printed circuit
board P, wherein the feed point F and the ground plane
G are insulated.
[0008] Referring to Fig. 2b, the first and second con-
nection portions A1 and A2 are extended upward from
the printed circuit board P to the conductive shield C form-
ing a 3-D antenna structure, capable of receiving verti-
cally polarized signal thereby providing omnidirectional
communication. The length of the conductive shield C
along X axis can be appropriately determined for receiv-
ing radio signals of specific frequency. Moreover, as the
first and second connection portions A1 and A2 are erect-
ed perpendicular to the printed circuit board P, the re-
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ception efficiency for vertically polarized radio signals is
thereby improved.
[0009] In summary, embodiments of the invention pro-
vide an antenna device facilitating the reception efficien-
cy with respect to vertically polarized radio signals. Em-
bodiments of the invention are suitable for application in
wireless communication devices, such as mobile phones
and wireless LAN adapters. The metallic conductive
shield C not only has a specific metal texture, but also
provides better structural strength than the conventional
plastic housing.
[0010] While the invention has been described by way
of example and in terms of preferred embodiments, it is
to be understood that the invention is not limited thereto.
To the contrary, it is intended to cover various modifica-
tions and similar arrangements (as would be apparent to
those skilled in the art). Therefore, the scope of the ap-
pended claims should be accorded the broadest inter-
pretation to encompass all such modifications and similar
arrangements.

Claims

1. An antenna device, comprising:

a printed circuit board, comprising a feed point
and a ground plane insulated from the feed
point;
a conductive shield surrounding the printed cir-
cuit board;
a first connection portion substantially perpen-
dicular to the printed circuit board, electrically
connecting the feed point and the conductive
shield; and
a second connection portion substantially per-
pendicular to the printed circuit board, electrical-
ly connecting the ground plane and the conduc-
tive shield.

2. The antenna device as claimed in claim 1, wherein
the conductive shield is extended along a central axis
thereof, comprising an opening with the central axis
passing therethrough.

3. The antenna device as claimed in claim 2, wherein
the printed circuit board is parallel to the central axis.

4. The antenna device as claimed in claim 2, wherein
the first and second connection portions are perpen-
dicular to the conductive shield.

5. The antenna device as claimed in claim 1, wherein
the conductive shield is wire.

6. The antenna device as claimed in claim 1, wherein
the opening is rectangular.

7. A wireless communication device, comprising:

a printed circuit board, comprising a feed point
and a ground plane insulated from the feed
point;
a conductive shield surrounding the printed cir-
cuit board;
a first connection portion substantially perpen-
dicular to the printed circuit board, electrically
connecting the feed point and the conductive
shield; and
a second connection portion substantially per-
pendicular to the printed circuit board, electrical-
ly connecting the ground plane and the conduc-
tive shield.
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