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(54) Antenna reflector structure

(57)  Anantennareflection structure including a plate,

a side wall and a protrusion is disclosed. The side wall 15

is generally perpendicular to the plate and the protrusion 1

respectively. And a concave slot is formed by the side

wall, the plate and the protrusion. The antenna can be

fixed on the plate. The concave slot controls the trans-

mitting direction of the electromagnetic waves transmit-

ted from the antenna so that multi-reflection of the elec-

tromagnetic waves in the concave slot occurs and the <

electromagnetic waves can be transmitted in a desired

single direction with the aid of the protrusion. Therefore,

the antenna reflection structure can yield higher gain val- ;

ue and better directivity. In addition, the antenna reflec-

tion structure further provides the characteristics of being

easy to process and minimize SJ
/
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Description

[0001] This application incorporates by reference of
Taiwan application Serial No. 92217568, filed Sep. 30,
2003, the subject matter of which is incorporated herein
by reference.

BACKGROUND OF THE INVENTION
Field of the Invention

[0002] The presentinvention relates to an antenna re-
flection structure, and more particularly, to an antenna
reflection structure having a concave slot.

Description of the Related Art

[0003] In general, an antenna reflection structure is
mainly used to reflect and guide electromagnetic waves
from an antenna to transmit in a desired direction. To
achieve this goal, conventionally, spherical surface, pa-
raboloid or other special curved surface is adopted as
the reflecting surface of the antenna reflection structure.
Thus, after the antenna sends out the electromagnetic
waves from the focal of the curved surface, the curve
surface reflects electromagnetic wave to transmit in a
desired direction. Therefore, the directivity and the gain
value of the antenna are enhanced.

SUMMARY OF THE INVENTION

[0004] Most of the conventional antenna reflection
structures are spherical, paraboloid or other special
curved surface. For controlling the position of the focal
point precisely and maintaining equal curvature of each
part of the curved surface, the manufacture of the curved
surface becomes very difficult, and more often, the cost
is raised. In addition, the antenna reflection structure with
this type of curved surface is hard to be minimized in size
due to the difficulty in manufacturing. It is therefore an
object of the invention to provide an antenna reflection
structure with simple manufacturing process and effec-
tive reflecting result.

[0005] Accordingly, it is an objective of the present in-
vention to provide an antenna reflection structure for re-
flecting electromagnetic wave emitted from an antenna.
There is provided an antenna reflection structure com-
prising: a plate, a side wall and a protrusion. The side
wall joins to the rim of the plate and surrounds the plate.
The protrusion joins to the side wall and surrounds the
rim of the side wall. The protrusion extends out from side
wall and is substantially perpendicular to the plate, and
the side wall is substantially perpendicular to the plate
and protrusion. Accordingly, a concave slot is formed by
the plate, the side wall and the protrusion. By the way of
several reflection of electromagnetic wave emitted from
antenna to the concave slot, and transmit towards the
opening direction of the concave slot, the higher gain
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value and the directivity are obtained. Moreover, the an-
tenna reflection structure also provides the some char-
acteristics such as simple manufacturing, good directivity
and easy minifying.

[0006] The following are some functions and outcomes
based on the antenna reflection structure of the present
invention: 1. the antenna reflection structure according
to the present invention is formed by the plate, herein the
easy manufacturing and the low cost characteristics are
provided; 2. according to the antenna reflection structure
of the present invention, the higher gain value, directivity
and better communication quality are obtained; and 3.
the antenna reflection structure of the present invention
is easy to have a minified design due to its uncomplicated
form.

[0007] The objects, and functions of the invention will
become more apparent from the following detailed de-
scription. The following description is made with refer-
ence to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

[0009] FIG.1isathreedimensional view of an antenna
reflection structure according to a preferred embodiment
of the present invention.

[0010] FIG. 2 is a front view of an antenna reflection
structure according to a preferred embodiment of the
present invention.

[0011] FIG.3 shows the I-I cross-sectional view of the
antenna reflection structure as shown in FIG 2.

[0012] FIG.4 is a side view of the antenna reflection
structure according to a preferred embodiment of the
present invention.

[0013] FIGs 5(a) and 5(b) show the field shapes of
E-plane and H-plane of the antenna reflection structure
coupled with sleeve antenna at 2.4GHz according to the
present invention.

[0014] FIGs 6(a) and 6(b) show the field shapes of
E-plane and H-plane of the antenna reflection structure
coupled with the sleeve antenna at 2.45GHz according
to the present invention.

[0015] FIGs 7(a) and 7(b) show the field shape of
E-plane and H-plane of the antenna reflection structure
coupled with the sleeve antenna at 2.5GHz according to
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.

[0017] FIG 1is athree-dimensional view of an antenna
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reflection structure according to a preferred embodiment
of the present invention. FIG. 2 is a front view of an an-
tenna reflection structure according to a preferred em-
bodiment of the present invention. FIG.3 shows the
cross-sectional view of the |-l cross section of the antenna
reflection structure as shown in FIG 2. As illustrated in
the foregoing drawings, the antenna reflection structure
includes a plate 11, a side wall 12 and a protrusion 13.
One side 12a of the side wall 12 joins to the rim 11a of
the plate 11 and surrounds the plate 11, while the pro-
trusion 13 joins to the other side 12b of the side wall 12
and surrounds the side wall 12. The protrusion 13 ex-
tends out from the side wall 12 and is substantially parallel
to the plate 11. Besides, the side wall 12 is substantially
perpendicular to the plate 11 and protrusion 13; there-
fore, the plate 11, the side wall 12 and the protrusion 13
could form a concave slot 14 for containing the antenna 2.
[0018] The direction of electromagnetic wave emitted
from the antenna can be limited by the concave slot 14.
Electromagnetic wave perpendicularly transmitted to the
plate 11 will be directly reflected out from the concave
slot 14. Electromagnetic wave transmitted to the plate 11
in a direction other than perpendicular to the plate 11 and
electromagnetic wave transmitted to other parts of the
concave slot 14, such as side wall 12, will finally be re-
flected out of the concave slot 14 substantially in a single
direction with the aid of the protrusion 13. The protrusion
13 acts to limit the direction of the electromagnetic wave.
The protrusion 13 blocks the diversely distributed elec-
tromagnetic wave and makes the electromagnetic wave
reflected back to the concave slot 14 and finally trans-
mitted out of the concave slot 14 in a single direction.
Therefore, most electromagnetic wave was transmitted
in a single direction, namely through the opening end of
the concave slot 14. That is mainly because the multi-re-
flection of the diversely distributed electromagnetic wave
in the concave slot 14. Therefore, the directivity and the
gain value of the antenna are enhanced.

[0019] The preferred material for the plate 11, the side
wall 12, and the protrusion 13 can be metal or other ma-
terial capable of reflecting electromagnetic wave. Also,
the plate 11, the side wall 12 and the protrusion 13 can
be independent units and assembled to form the concave
slot 14. Preferably, the plate 11, the side wall 12 and the
protrusion 13 are formed as an integral, by ways of sheet
metal, founding or power metallurgy.

[0020] Moreover, the shape of the plate 11 can be rec-
tangular, circular, or elliptical but is not limited thereto.
Any shape of the plate 11 capable of generating the ex-
pected shapes of the radiation fields can be used. Be-
sides, the panel 15 can be disposed on the side wall 12
for fixing the antenna reflection structure 1 onto the other
structures.

[0021] Referringto FIG 2 and FIG 3, the antenna 2 can
be disposed on the plate 11 directly. The antenna 2 can
be an omnidirectional antenna which enables part of
electromagnetic wave to transmit to the concave slot 14.
The antenna 2 is preferably a sleeve antenna and the
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connecting base 22 is fixed onto one site of the plate 11
so that the sleeve antenna is substantially located at the
center of the plate. Thus, a better radiation field can be
generated. However, the types of antenna 2 are not lim-
ited thereto. Other types of omnidirectional or directional
antennas could also be used.

[0022] Moreover, as shown in the FIG 4, the radiation
field generated by the antenna 2 can be controlled by
adjusting the relative position of the antenna 2 and the
antenna reflection structure 1 to tune the angle of the
electromagnetic waves emitted into the concave slot 14.
[0023] FIG 5(a) and FIG 5 (b) show the resulting field
shapes of E-plane and H-plane at 2.4GHz respectively,
while the antenna 2 is a sleeve antenna. In the field shape
distribution of the E-plane, the maximum gain value is
9.07dBi at 8° , and the minimum gain value is -33.13dBi
at179° , while the average gain value is 1.28dBi. In the
field shape distribution of the H-plane, the maximum gain
value is 8.80dBi at 358° , and the minimum gain value is
- 33.11dBi at 157°, while the average gain value is
2.20dBi.

[0024] FIG 6(a) and FIG 6 (b) show resulting field
shapes of E-plane and H-plane at 2.45GHz respectively,
while the antenna 2 is a sleeve antenna. In the field shape
distribution of the E-plane, the maximum gain value is
8.67dBi at 7° , and the minimum gain value is -32.76dBi
at 176° , while the average gain value is 0.73dBi. In field
shape distribution of the H-plane field, the maximum gain
value is 8.32dBi at 1°, and the minimum gain value is
-31.31dBiat 161° while the average gainvalueis 1.67dBi.
[0025] FIG 7(a) and FIG 7(b) show the resulting field
shapes of E-plane and H-plane at 2.5GHz respectively,
while the antenna 2 e is a sleeve antenna. In the field
shape distribution of the E-plane, the maximum gain val-
ue is 9.01 dBi at 7°, and the minimum gain value is
-41.54dBi at 178°, while the average gain value is
1.01dBi. In field shape distribution of the H-plane, the
maximum gain value is 8.64dBi at 1°, and the minimum
gain value is - 24.48dBi at 167° while the average gain
value is 1.95dBi. Therefore, it is known by the FIGs 5~7,
the higher gain value and better directivity are obtained
at 2.4~2.5GHz according to the antenna reflection struc-
ture of the present invention.

[0026] While the invention has been described by way
of example and in terms of a preferred embodiment, it is
to be understood that the invention is not limited thereto.
On the contrary, it is intended to cover various modifica-
tions and similar arrangements and procedures, and the
scope of the appended claims therefore should be ac-
corded the broadest interpretation so as to encompass
all such modifications and similar arrangements and pro-
cedures.

Claims

1. Anantenna reflection structure for reflecting electro-
magnetic wave emitted by an antenna comprising:
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a plate with a rim;

a side wall with a rim, the side wall extending
from the rim of the plate and being substantially
perpendicular to the plate; and

a protrusion ,which extends from the rim of the
side wall and is parallel to the plate and is sub-
stantially perpendicular to the side wall, wherein
the protrusion, the plate and the side wall form
a concave slot to contain the antenna and reflect
the electromagnetic waves from the antenna.

The antenna reflection structure as claimed in claim
1, wherein the plate, the side wall and the protrusion
are made of metal.

The antenna reflection structure as claimed in claim
1, wherein the plate, the side wall and the protrusion
are formed as an integral.

The antenna reflection structure as claimed in claim
1, wherein the plate is rectangular.

The antenna reflection structure as claimed in claim
1, wherein the plate is circular.

The antenna reflection structure as claimed in claim
1 further comprising a panel connected to the side
wall for fixing the antenna reflection structure.

The antenna reflection structure as claimed in claim
1, wherein the antenna is fixed on the plate.

The antenna reflection structure as claimed in claim
1, wherein the antenna is an omnidirectional anten-
na.

The antenna reflection structure as claimed in claim
8, wherein the antenna is a sleeve antenna.

The antenna reflection structure as claimed in claim
1, wherein the antenna is a directional antenna.
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