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[DESCRIPTION]

[invention Title]

DUAL POIARIZATION BROADBZVND ANTENNA HAVING WITH SINGLE

PATTERN

[Technical Field]

The present invention relates to a dual polarization

broadband antenna having a single pattern and, more particularly,

to a dual polarization broadband antenna, which has both a dual

polarization characteristic and a broadband characteristic

because it uses a structure in which a plurality of folded dipole

elements are formed in a single continuous pattern on a radiation

device, which is coupled to a dual feeding portion.

[Background Art]

As an example of a conventional dual polarization dipole

antenna, the dual polarization dipole antenna disclosed in Korean

Unexamined Patent Publication No. 2001-0040623 transmits

polarized electrical radiation at an angle of +45° or -45° in

relation to a predetermined arrangement of dipoles. The ends of

the symmetrical or approximately symmetrical lines, which lead to

respective dipole halves, are interconnected in such a way that

the corresponding line halves of adjacent dipole halves, which

are perpendicular to each other, are electrically connected, and

the supply of electrical power to the diametrically opposite

dipole halves results in a first polarization, and decouples a



second polarization which is orthogonal thereto.

However, the conventional technology has a structure in

which four dipoles are uniformly separated from each other, so

that there is a problem in that the structure of the antenna is

complicated.

Furthermore, the four uniformly-separated dipoles and two

pairs of symmetrical feeding portions are made of a metal

material and are coupled to each other on a radiation substrate,

so there are problems, not only in that impedance matching is

difficult to achieve, but also in that the broadband

characteristic and the antenna gain are lowered.

[Disclosure]

[Technical Problem]

Accordingly, the present invention has been made keeping in

mind the above problems occurring in the prior art, and an object

of the present invention is to provide an antenna having a simple

structure, in which a plurality of folded dipole elements formed

on a radiation device are connected in a single square and

rectangular pattern.

Another object of the present invention is to form the

plurality of folded dipole elements on the radiation device in a

single pattern, thus not only facilitating impedance matching but

also further improving the broadband characteristic and the

antenna gain.

A further object of the present invention is to decrease

squint error by forming the plurality of folded dipole elements



at different lengths, thus decreasing signal noise occurring at

the time of transmission and reception.

[Technical Solution]

In order to accomplish the above objects, the present

invention provides a dual polarization broadband antenna having a

single pattern, including a radiation device having a square

structure, in which a plurality of folded dipole elements are

formed in a single continuous pattern; and a feeding portion for

feeding signals to the plurality of folded dipole elements formed

on the radiation device.

In accordance with an embodiment of the present invention,

each of the plurality of folded dipole elements comprises a

feeding line portion and a radiation portion.

In accordance with an embodiment of the present invention,

the feeding portion includes four feeding points, the four

feeding points being formed to cross each other and configured to

feed the signals.

In accordance with an embodiment of the present invention,

the plurality of folded dipole elements causes polarization

through the vector addition of electrical fields formed by the

flow of a current fed to the feeding portion.

In accordance with an embodiment of the present invention,

the plurality of folded dipole elements forms dual polarizations

using a single pattern in response to the signals that are dually

fed to the feeding portion single pattern.

In accordance with an embodiment of the present invention,



the plurality of folded dipole elements causes a polarization

direction to be formed at an angle of +45° or -45° in response to

the signals that are dually fed to the feeding portion.

In addition, the present invention provides a dual

polarization broadband antenna having a single pattern, including

a radiation device having a rectangular structure, in which a

plurality of folded dipole elements are formed in a single

continuous pattern; and a feeding portion for feeding signals to

the plurality of folded dipole elements formed on the radiation

device.

In accordance with another embodiment of the present

invention, each of the plurality of folded dipole elements

comprises a feeding line portion and a radiation portion.

In accordance with another embodiment of the present

invention, the feeding portion comprises four feeding points, the

four feeding points being formed to cross each other and

configured to feed the signals .

In accordance with another embodiment of the present

invention, the plurality of folded dipole elements are formed at

different lengths.

In accordance with another embodiment of the present

invention, the plurality of folded dipole elements decreases

squint error.

In accordance with another embodiment of the present

invention, the plurality of folded dipole elements causes

polarization through the vector addition of electrical fields

formed by the flow of a current fed to the feeding portion.



In accordance with another embodiment of the present

invention, the plurality of folded dipole elements forms dual

polarizations using a single pattern in response to the signals

that are dually fed to the feeding portion single pattern.

In accordance with another embodiment of the present

invention, the plurality of folded dipole elements causes a

polarization direction to be formed at an angle of +45° or -45°

in response to the signals that are dually fed to the feeding

portion.

[Advantageous Effects]

According to the present invention, the plurality of

folded dipole elements formed on the radiation device are

connected in a single square and rectangular pattern, so that the

structure thereof is simplified and the manufacturing thereof is

convenient, with the result that the cost can be reduced.

Furthermore, the feeding portion dually feeds signals to the

plurality of folded dipole elements, so that the dual

polarization characteristic can be acquired using the single

pattern. Furthermore, the plurality of folded dipole elements

formed on the radiation device is elaborately and conveniently

formed using the single pattern, so that the impedance matching

can be easily achieved and the broadband characteristic and the

antenna gain can be improved. Furthermore, currents input to the

feeding points of the feeding portion are induced to the folded

dipole elements without having to flow into other feeding points,

so that excellent isolation characteristics can be achieved.



Furthermore, the plurality of folded dipole elements are formed

at different lengths, so that the squint error can be decreased.

Accordingly, the signal noise occurring at the time of

transmission and reception can be decreased.

[Description of Drawings]

FIG. 1 is a front view of a dual polarization broadband

antenna having a single pattern according to an embodiment of the

present invention;

FIG. 2 is a diagram showing the construction of a folded

dipole antenna having a single pattern according to FIG. 1 of the

present invention;

FIG. 3 is a diagram showing polarization caused by a first

current flow according to FIG. 1 of the present invention;

FIG. 4 is a diagram showing polarization caused by a

second current flow according to FIG. 1 of the present invention;

FIG. 5 is a characteristic diagram showing a standing-wave

ratio according to FIG. 1 of the present invention;

FIG. 6 is a front view of a dual polarization broadband

antenna having a single pattern according to another embodiment

of the present invention;

FIG. 7 is a diagram showing the construction of a folded

dipole antenna having a single pattern according to FIG. 6 of the

present invention;

FIG. 8 is a diagram showing polarization caused by a first

current flow according to FIG. 6 of the present invention;

FIG. 9 is a diagram showing polarization caused by a



second current flow according to FIG. 6 of the present invention;

and

FIG. 10 is a diagram indicating whether squint error

occurs according to FIG. 6 of the present invention.

*Description of reference numerals of principal elements*

100, 500: radiation devices

110, 510: first folded dipole elements

111, 511: first feeding line portions

112, 512: first radiation portions

120, 520: second folded dipole elements

121, 521: second feeding line portions

122, 522: second radiation portions

130, 530: third folded dipole elements

131, 531: third feeding line portions

132, 532: third radiation portions

140, 540: fourth folded dipole elements

141, 541: fourth feeding line portions

142, 542: fourth radiation portions

150, 550: feeding portions

151, 551: first feeding points

152, 552: second feeding points

153, 553: third feeding points

154, 554: fourth feeding points

200, 600: direction of current

300, 700: direction of electric field

400, 800: direction of polarization



[Mode for Invention]

FIG. 1 is a front view of a dual polarization broadband

antenna having a single pattern according to an embodiment of the

present invention. The dual polarization broadband antenna

includes a radiation device 100a having a square structure, in

which a plurality of folded dipole elements 110, 120, 130 and 140

are formed in a single continuously-connected pattern, and a

feeding portion 150 for feeding signals to the plurality of

folded dipole elements 110, 120, 130 and 140 formed on the

radiation device 100.

In greater detail, the radiation device 100 is configured

such that the first to fourth folded dipole elements 110, 120,

130 and 140 are formed thereon and are coupled to the feeding

portion 150 in order to feed signals, thus radiating a signal

formed using vector addition for the first to fourth folded

dipole elements 110, 120, 130 and 140.

The feeding portion 150 is configured such that first to

fourth feeding points 151, 152, 153 and 154 are formed in

respective locations, in which the first to fourth feeding line

portions 111, 121, 131 and 141 of the first to fourth folded

dipole elements 110, 120, 130 and 140 are interconnected, the

first feeding point 151 and the third feeding point 153 are

connected to each other, the second feeding point 152 and the

fourth feeding point 154 are connected to each other, and the

connected first and third feeding points 151 and 153 and the

connected second and fourth feeding points 152 and 154 are formed

to cross each other, thus causing dual polarization by enabling



signals, which are supplied from the outside, to be dually fed to

the first to fourth folded dipole elements 110, 120, 130 and 140.

Furthermore, the current flowing into the feeding portion

150 is induced only by the first to fourth folded dipole elements

110, 120, 130 and 140, so that excellent isolation

characteristics can be achieved.

The first folded dipole element 110, as shown in FIG. 2 ,

is provided with the first radiation portion 112 and the first

feeding line portion 111. In this case, current supplied from the

outside to the feeding portion 150 flows into the first feeding

line portion 111, and the current flowing into the first feeding

line portion 111 is induced to the first radiation portion 112.

Furthermore, the second, third and fourth folded dipole

elements 120, 130 and 140 are respectively provided with the

second feeding line portion 121 and a second radiation portion

122, the third feeding line portion 131 and a third radiation

portion 132, and the fourth feeding line portion 141 and a fourth

radiation portion 142. In this case, current is induced to each

of the second, third and fourth radiation portions 122, 132 and

142 in response to the signals that flow into the feeding portion

150.

FIG. 3 is a diagram showing polarization caused by a first

current flow according to FIG. 1 of the present invention, in

which one of the dual polarizations, obtained through the vector

addition of an electric field generated by the first current

flow, is shown. FIG. 4 is a diagram showing polarization caused

by a second current flow according to FIG. 1 of the present



invention, in which the other polarization, which is obtained

through the vector addition of an electrical field generated by

the second current flow, is shown.

In greater detail, as shown in FIG. 3 , a positive (+)

current is applied to the first feeding point 151 and a negative

(-) current is applied to the third feeding point 153, so that

current directions 200 are respectively formed along the first to

fourth folded dipole elements 110, 120, 130 and 140 by the

applied currents, the directions 300 of respective electric

fields are formed to correspond to the first to fourth folded

dipole elements 110, 120, 130 and 140 by the flow of the

currents, and a polarization direction 400 is formed at an angle

of +45° by the vector addition of the formed electric fields.

In FIG. 4 , a positive (+) current is applied to the fourth

feeding point 154 and a negative (-) current is applied to the

second feeding point 152, so that the directions 300 of electric

fields are determined by the current directions 200 of the first

to fourth folded dipole elements 110, 120, 130 and 140, and a

polarization direction 400 is formed at an angle of -45° by the

vector addition of the formed electric fields.

Accordingly, as shown in FIGS. 3 and 4 , the directions 300

of electric fields are determined by the current directions 200,

and the polarization direction 400 is formed at an angle of +45°

or -45° by the vector addition of the formed electric fields, and

thus the dual polarization characteristic for the polarization

direction 400 can be achieved.

FIG. 5 is a characteristic diagram showing a standing-wave



ratio according to FIG. 1 o f the present invention. When a

standing wave ratio is 2 : 1 , an efficiency o f about 90% is

exhibited. In the proposed antenna, the range o f a frequency

band in which an efficiency o f more than 90% is exhibited is

around 800 MHz. Accordingly, the broadband characteristic can be

achieved.

In particular, the present invention may b e used to

achieve a high gain characteristic in both a frequency range (2.3

GHz ~ 2.39 GHz) for Wibro, which is a wireless Internet service, and

a frequency range (2.63 GHz ~ 2.655 GHz) for Digital Multimedia

Broadcasting (DME.) , because it has a broadband antenna

characteristic .

FIG. 6 is a front view o f a dual polarization broadband

antenna having a single pattern according to another embodiment

o f the present invention. The dual polarization broadband antenna

includes a radiation device 500a having a rectangular structure,

in which a plurality o f folded dipole elements 510, 520, 530 and

540 are formed thereon in a single continuously-connected

pattern, and a feeding portion 550 configured to feed signals to

the plurality o f folded dipole elements 510, 520, 530 and 540 is

formed on the radiation device 500.

In greater detail, the radiation device 500 is configured

such that the first to fourth folded dipole elements 510, 520,

530 and 540 are formed thereon and are coupled to the feeding

portion 550 to feed signals, thus radiating a signal formed using

vector addition for the first to fourth folded dipole elements

510, 520, 530 and 540.



The plurality of folded dipole elements 510, 520, 530 and

540 are formed at different lengths, so that squint error can be

decreased.

The feeding portion 550 is configured such that first to

fourth feeding points 551, 552, 553 and 554 are formed in

respective locations, in which the first to fourth feeding line

portions 511, 521, 531 and 541 of the first to fourth folded

dipole elements 510, 520, 530 and 540 are interconnected, the

first feeding point 551 and the third feeding point 553 are

connected to each other, the second feeding point 552 and the

fourth feeding point 554 are connected to each other, and the

connected first and third feeding points 551 and 553 and the

connected second and fourth feeding points 552 and 554 are formed

to cross each other, thus causing dual polarization by enabling

signals, which are supplied from the outside, to be dually fed to

the first to fourth folded dipole elements 510, 520, 530 and 540.

Furthermore, the current flowing into the feeding portion

550 is induced only by the first to fourth folded dipole elements

510, 520, 530 and 540, so that excellent isolation

characteristics can be achieved.

The first folded dipole element 510, as shown in FIG. 7 ,

is provided with the first radiation portion 512 and the first

feeding line portion 511. In this case, current supplied from the

outside to the feeding portion 550 flows into the first feeding

line portion 511 and the current flowing to the first feeding

line portion 511 is induced to the first radiation portion 512.

Furthermore, the second, third and fourth folded dipole



elements 520, 530 and 540 are respectively provided with the

second feeding line portion 521 and a second radiation portion

522, the third feeding line portion 531 and a third radiation

portion 532, and the fourth feeding line portion 541 and a fourth

radiation portion 542. In this case, current is induced to each

of the second, third and fourth radiation portions 522, 532 and

542 in response to the signals that flow into the feeding portion

150.

In particular, it can be seen that the plurality of folded

dipole elements 510, 520, 530 and 540 is set such that the second

and fourth folded dipole elements 520 and 540 have the same

length, the first folded dipole element 510 is relatively long,

and the third folded dipole element 530 is relatively short, and

thus the folded dipole elements 510, 520, 530 and 540 are formed

at different lengths, with the result that the squint error is

decreased.

In addition, when the plurality of folded dipole elements

510, 520, 530 and 540 are formed at different lengths, the

magnitude and phase of each of the currents varies arbitrarily.

In this case, the magnitude and phase of the positive (+) current

and the magnitude and phase of the negative (-) current differ

from each other, and the magnitudes and phases of the electric

fields also differ from each other, so that the electric field

obtained through the vector addition varies, and the beam

orientation of the plurality of folded dipole elements 510, 520,

530 and 540 varies. Therefore, the squint error can be

decreased.



FIG. 8 is a diagram showing polarization caused by a first

current flow according to FIG. 6 of the present invention, in

which one of the dual polarizations, obtained through the vector

addition of an electric field generated by the first current

flow, is shown. FIG. 9 is a diagram showing a polarization

caused by a second current flow according to FIG. 6 of the

present invention, in which the other polarization, which is

obtained through the vector addition of an electric field

generated by the second current flow, is shown.

In greater detail, as shown in FIG. 8 , a positive (+)

current is applied to the first feeding point 551 and a negative

(-) current is applied to the third feeding point 553, so that

current directions 600 are respectively formed along the first to

fourth folded dipole elements 510, 520, 530 and 540 by the

applied currents, the directions 700 of respective electric

fields are formed to correspond to the first to fourth folded

dipole elements 510, 520, 530 and 540 by the flow of the

currents, and a polarization direction 800 is formed at an angle

of +45° by the vector addition of the formed electric fields.

In FIG. 9 , a positive (+) current is applied to the fourth

feeding point 554 and a negative (-) current is applied to the

second feeding point 552, so that the directions 700 of electric

fields are determined by the current directions 600 of the first

to fourth folded dipole elements 510, 520, 530 and 540, and a

polarization direction 800 is formed at an angle of -45° by the

vector addition of the formed electric fields.

Accordingly, in FIGS. 8 and 9 , the directions 700 of



electric fields are determined by the current directions 600, and

the polarization direction 800 is formed at an angle of +45° or -

45° by the vector addition of the formed electric fields, and

thus the dual polarization characteristic for the polarization

direction 800 can be achieved.

FIG. 10 is a diagram showing whether squint error occurs

according to FIG. 6 of the present invention. FIG. 10 (a) shows

that the forward direction of the antenna is 0 ° and the radiation

direction of the antenna varies from 0 ° to θ° . In this case,

such variation is called squint error. In contrast, FIG. 10 (b)

shows that the forward direction of the antenna is 0 ° and the

radiation direction of the antenna is 0°, and thus there is no

squint error. Accordingly, it can be seen that an adjustment is

made such that the folded dipole elements have different lengths,

so that the radiation direction deviated by a specific angle in

the forward direction is compensated for, therefore the squint

error can be decreased.

Although the present invention has been described above in

detail, it should be understood that the embodiments mentioned in

the process are only illustrative and not restrictive.

Furthermore, modifications in the elements of the present

invention within the extent that they represent equal

replacements in a range that does not depart from the technical

spirit of the present invention, defined by the following claims,

should be considered as being included in the scope of the

present invention.



[CLAIMS]

[Claim 1]

A dual polarization broadband antenna having a single

pattern, comprising:

a radiation device having a square structure, in which a

plurality of folded dipole elements are formed in a single

continuous pattern; and

a feeding portion configured to feed signals to the

plurality of folded dipole elements formed on the radiation

device.

[Claim 2]

The dual polarization broadband antenna according to claim

1 , wherein each of the plurality of folded dipole elements

comprises a feeding line portion and a radiation portion.

[Claim 3]

The dual polarization broadband antenna according to claim

1 , wherein the feeding portion comprises four feeding points, the

four feeding points being formed to cross each other and

configured to feed the signals .

[Claim 4]

The dual polarization broadband antenna according to claim

1 , wherein the plurality of folded dipole elements causes

polarization through vector addition of electrical fields formed

by the flow of a current fed to the feeding portion.



[Claim 5]

The dual polarization broadband antenna according to claim

4 , wherein the plurality of folded dipole elements forms dual

polarizations using a single pattern in response to the signals

that are dually fed to the feeding portion single pattern.

[Claim 6]

The dual polarization broadband antenna according to claim

5 , wherein the plurality of folded dipole elements causes a

polarization direction to be formed at an angle of +45° or -45°

in response to the signals that are dually fed to the feeding

portion.

[Claim 7]

A dual polarization broadband antenna having a single

pattern, comprising:

a radiation device having a rectangular structure, in

which a plurality of folded dipole elements are formed in a

single continuous pattern; and

a feeding portion configured to feed signals to the

plurality of folded dipole elements formed on the radiation

device.

[Claim 8]

The dual polarization broadband antenna according to claim

7 , wherein each of the plurality of folded dipole elements



comprises a feeding line portion and a radiation portion.

[Claim 9]

The dual polarization broadband antenna according to claim

7 , wherein the feeding portion comprises four feeding points, the

four feeding points being formed to cross each other and

configured to feed the signals.

[Claim 10]

The dual polarization broadband antenna according to claim

7 , wherein the plurality of folded dipole elements are formed at

different lengths.

[Claim 11]

The dual polarization broadband antenna according to claim

10, wherein the plurality of folded dipole elements decreases

squint error.

[Claim 12]

The dual polarization broadband antenna according to claim

11, wherein the plurality of folded dipole elements causes

polarization through vector addition of electrical fields formed

by the flow of a current fed to the feeding portion.

[Claim 13]

The dual polarization broadband antenna according to claim

12, wherein the plurality of folded dipole elements forms dual



polarizations using a single pattern in response to the signals

that are dually fed to the feeding portion single pattern.

[Claim 14]

The dual polarization broadband antenna according to claim

13, wherein the plurality of folded dipole elements causes a

polarization direction to be formed at an angle of +45° or -45°

in response to the signals that are dually fed to the feeding

portion.
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