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(57) ABSTRACT

The present invention relates to a bent folded dipole antenna
for reducing a beam width difference, which can reduce a
beam width difference, varying with a frequency band, and
generate dual polarization through the use of an antenna
structure having a bent folded dipole antenna unit, in which
a plurality of bent folded dipole components is connected to
each other as a single pattern, and a feeding unit for feeding
a signal to the folded dipole antenna unit.

Therefore, the present invention is advantageous in that it
can reduce a beam width difference varying with a frequency
band, simplify the structure of the antenna to reduce the cost
thereof, and easily obtain dual polarization characteristics
and wide band characteristics by combining a feeding unit
for feeding a signal in a dual feeding manner with the bent
folded dipole antenna unit implemented as a single pattern.
In addition, the present invention is advantageous in that
current flowing into the feed point of the feeding unit is
induced only in folded dipole components without flowing
into another feed point, thus realizing excellent isolation
characteristics.
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BENT FOLDED DIPOLE ANTENNA FOR
REDUCING BEAM WIDTH DIFFERENCE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates, in general, to a bent
folded dipole antenna for reducing a beam width difference
and, more particularly, to a bent folded dipole antenna,
which reduces a beam width difference and has dual polar-
ization characteristics and wide band characteristics, thanks
to a structure in which a bent folded dipole antenna unit,
which is formed of a plurality of bent folded dipole com-
ponents each made of a metal plate or a copper plate and is
implemented as a single pattern, is combined with a feeding
unit for feeding a signal in a dual feeding manner.

[0003] 2. Description of the Related Art

[0004] As conventional technology for a dual-polarized
dipole antenna, a dual-polarized dipole antenna disclosed in
Korean Patent Laid-Open Publication No. 2001-0040623
radiates polarization to a structurally prescribed alignment
of dipoles at an angle of +45° or -45°. The end of the
symmetrical, or substantially or approximately symmetrical,
lines leading to respective dipole halves is connected in such
a way that the corresponding line halves of the adjacent,
mutually perpendicular dipole halves are always electrically
connected. The electric feeding of the respectively diametri-
cally opposite dipole halves is performed in a decoupled
fashion for a first polarization and a second polarization
orthogonal thereto.

[0005] However, since the conventional technology dis-
closes a structure in which four dipoles, formed in a dipole
square, are equally divided and separated, there is a problem
in that the structure of the antenna is complicated, and the
cost of the antenna increases due to the complicated struc-
ture.

[0006] There is another problem in that, since the conven-
tional antenna is composed of four equally divided dipoles
and two symmetrical pairs of feeding units, impedance
matching is not easily performed, and wide band character-
istics and antenna gain are deteriorated.

[0007] There is a further problem in that, in the case of a
typical dipole antenna, such as the conventional antenna, as
the frequency band is widened, a beam width difference
increases, thus it is difficult to provide consistent speech
quality for different frequencies.

SUMMARY OF THE INVENTION

[0008] 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 a bent
folded dipole antenna, in which a plurality of bent folded
dipole components, each made of a metal plate or a copper
plate, forms a bent folded dipole antenna unit, so that the
bent folded dipole antenna unit is implemented as a single
pattern, thus simplifying the structure of the antenna and
consequently reducing the manufacturing cost thereof.
[0009] Another object of the present invention is to pro-
vide a bent folded dipole antenna, which feeds a signal to a
bent folded dipole antenna unit, implemented as a single
pattern, using the structure of a feeding unit for feeding a
signal in a dual feeding manner, thus further improving wide
band characteristics and antenna gain characteristics while
facilitating impedance matching.
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[0010] A further object of the present invention is to
provide a bent folded dipole antenna, which suitably adjusts
the ratio of the lengths of the horizontal portion and the bent
portion of each of a plurality of bent folded dipole compo-
nents, and the angle of the bent portion with respect to the
horizontal portion, so that a beam width difference is
reduced in a wide frequency band, thus consistent speech
quality for respective transmission/reception frequency
bands can be provided.

[0011] In order to accomplish the above objects, the
present invention provides a bent folded dipole antenna for
reducing a beam width difference, comprising a bent folded
dipole antenna unit, formed in such a way that a plurality of
bent folded dipole components is connected to each other as
a single pattern, and a feeding unit for feeding a signal to the
bent folded dipole antenna unit.

[0012] Preferably, the bent folded dipole antenna unit may
be implemented so that a direction of polarization is deter-
mined by a direction of currents of a fed signal which flows
through the plurality of bent folded dipole components.
[0013] Preferably, the polarization may be formed through
a vector composition of electric fields formed depending on
a direction in which the currents flow.

[0014] Preferably, the bent folded dipole antenna unit may
generate dual polarization using a dual feeding structure of
the feeding unit for feeding a signal to the plurality of bent
folded dipole components.

[0015] Preferably, each of the bent folded dipole compo-
nents may be made of a metal plate or a copper plate.
[0016] Preferably, each of the bent folded dipole compo-
nents may comprise a horizontal portion and a bent portion.
[0017] Preferably, the bent folded dipole antenna unit may
be implemented so that a beam width thereof is adjusted by
an angle of the bent portion.

[0018] Preferably, the bent folded dipole antenna unit may
be implemented so that a beam width thereof is adjusted by
lengths of the horizontal portion and the bent portion.

[0019] Preferably, the angle of the bent portion may be
45°+30°.
[0020] Preferably, the length of the horizontal portion may

be 0.2 to 0.8 times as long as a length of the dipole
component.

[0021] Preferably, the length of the bent portion may be
0.2 to 0.8 times as long as a length of the dipole component.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0023] FIG. 1 is a perspective view showing a bent folded
dipole antenna for reducing a beam width difference accord-
ing to an embodiment of the present invention;

[0024] FIG. 2 is a diagram showing the construction of the
folded dipole antenna unit and the feeding unit of FIG. 1
according to the present invention;

[0025] FIG. 3 is a detailed diagram showing the folded
dipole antenna unit of FIG. 1 according to the present
invention;

[0026] FIG. 4A is a diagram showing polarization gener-
ated depending on a first current flow in FIG. 1;

[0027] FIG. 4B is a diagram showing polarization gener-
ated depending on a second current flow in FIG. 1;
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[0028] FIG. 5 is a diagram showing the construction of the
bent folded dipole component of FIG. 1 according to the
present invention;

[0029] FIG. 6A is a graph showing variation in beam
width relative to variation in angle at a frequency of 1.5 GHz
according to an embodiment of the present invention;
[0030] FIG. 6B is a graph showing variation in beam
width relative to variation in angle at a frequency 0 2.0 GHz
according to an embodiment of the present invention;
[0031] FIG. 6C is a graph showing variation in beam
width relative to variation in angle at a frequency of 2.5 GHz
according to an embodiment of the present invention; and
[0032] FIG. 7 is a graph showing variation in beam width
relative to variation in the lengths of a horizontal portion and
a bent portion at a frequency of 2.0 GHz according to an
embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0033] Hereinafter, embodiments of the present invention
will be described in detail with reference to the attached
drawings.

[0034] Reference now should be made to the drawings, in
which the same reference numerals are used throughout the
different drawings to designate the same or similar compo-
nents.

[0035] FIG. 1 is a perspective view showing a bent folded
dipole antenna for reducing a beam width difference accord-
ing to an embodiment of the present invention. The bent
folded dipole antenna includes a bent folded dipole antenna
unit 100 formed in such a way that first to fourth bent folded
dipole components for reducing a beam width difference are
connected to each other as a single pattern, a feeding unit
200 connected to the bent folded dipole antenna unit 100 and
adapted to feed a signal, a balloon unit 300 adapted to
support and fasten both the bent folded dipole antenna unit
100 and the feeding unit 200, and a ground unit 400 formed
on the bottom of the balloon unit 300.

[0036] In detail, FIG. 2 is a diagram showing the con-
struction of the bent folded dipole antenna unit and the
feeding unit of FIG. 1 according to the present invention. In
FIG. 2, first to fourth bent folded dipole components 1004 to
100d are connected to each other as a single pattern to form
the bent folded dipole antenna unit 100, reduce a beam width
difference using the bending structure of the bent folded
dipole antenna unit 100, and receive a signal fed from the
feeding unit 200.

[0037] FIG. 3 is a detailed diagram showing the bent
folded dipole antenna unit of FIG. 1. In the feeding unit 200,
first to fourth feed points 200a to 2004 are formed at
locations at which the first to fourth feeder line parts 100a-1
to 1004-1 of the first to fourth bent folded dipole compo-
nents 100a to 1004 are to be mutually connected. Then, the
first feed point 200a is connected to the third feed point
200c¢, and the second feed point 2005 is connected to the
fourth feed point 2004, so that the feeding unit 200 is formed
such that the mutually connected first and third feed points
200a and 200c¢ and the mutually connected second and
fourth feed points 2005 and 2004 form an intersection.
Accordingly, the feeding unit 200 feeds an externally
applied signal to the first to fourth bent folded dipole
components 100a to 1004 in a dual feeding manner, thus
generating dual polarization.
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[0038] Further, current flowing into the feeding unit 200 is
induced in the first to fourth bent folded dipole components
1004 to 1004, thus excellent isolation characteristics can be
obtained.

[0039] As shown in FIG. 3, the first bent folded dipole
component 1004 includes a first radiation part 100a¢-2 and a
first feeder line part 100a-1. Current externally applied
through the feeding unit 200 flows into the first feeder line
part 100a-1, and the current flowing into the first feeder line
part 100a-1 is induced in the first radiation part 100a-2.

[0040] Further, each of the second, third and fourth bent
folded dipole components 1005, 100¢ and 1004 includes a
second, third or fourth feeder line part 1005-1, 100c-/ or
100d-1, and the second, third or fourth radiation part 10056-2,
100¢-2 or 1004-2. Current is induced in each of the second,
third and fourth bent folded dipole components in response
to a corresponding signal input from the feeding unit 200.

[0041] FIG. 4A is a diagram showing polarization gener-
ated depending on a first current flow in FIG. 1, and shows
that electric fields are formed depending on the flow of
currents, and one polarization of the two polarizations is
generated through the vector composition of the electric
fields. FIG. 4B is a diagram showing polarization generated
depending on a second current flow in FIG. 1, and shows
that electric fields are formed depending on the flow of
currents, and the other polarization of the two polarizations
is generated through the vector composition of the electric
fields.

[0042] In detail, in FIG. 4A, a positive (+) current is
applied to the first feed point 2004 and a negative (-) current
is applied to the third feed point 200¢, so that currents having
a direction 510 are formed in the first to fourth bent folded
dipole components 100a to 1004 depending on the applied
currents, and electric fields having a direction 520 are
formed at respective bent folded dipole components depend-
ing on the flow of the currents having the direction 510.
Polarization having a direction 530 corresponding to an
angle of +45° is formed through the vector composition of
the electric fields, having the direction 520, formed at
respective bent folded dipole components.

[0043] In FIG. 4B, a positive (+) current is applied to the
second feed point 2005, and a negative (-) current is applied
to the fourth feed point 200d, so that electric fields having
a direction 520 are formed depending on the currents having
a direction 510 which are formed in the first to fourth bent
folded dipole components 100a to 1004. Polarization having
a direction 530 corresponding to an angle of —-45° is formed
through the vector composition of the electric fields having
the direction 520.

[0044] Therefore, FIGS. 4A and 4B show that the electric
fields having directions 520 are formed depending on the
currents having directions 510, respectively, and the polar-
izations having directions 530 corresponding to angles of
+45° and -45° are generated, respectively, through the
vector composition of the formed electric fields having the
directions 520, thus obtaining dual polarization characteris-
tics.

[0045] FIG. 5 is a diagram showing the bent folded dipole
component of FIG. 1 according to the present invention. In
FIG. 5, each of first to fourth bent folded dipole components
100a to 1004 includes a horizontal portion A and a bent
portion B. The angle of the bent portion B with respect to the
horizontal portion A and the ratio of the length of the
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horizontal portion A to the length of the bent portion B are
suitably adjusted, thus a beam width difference can be
remarkably reduced.

[0046] Further, as the angle of the bent portion B
increases, the beam width is widened. As the frequency band
becomes higher, the extent to which the beam width is
widened is increased.

[0047] FIG. 6A is a graph showing variation in beam
width relative to variation in angle at a frequency of 1.5 GHz
according to an embodiment of the present invention, and
illustrates variation in beam width relative to frequency and
variation in the angle of the bent portion B when the ratio of
the length of the horizontal portion A to the length of the bent
portion B is fixedly set to 0.6:0.4.

[0048] In detail, FIG. 6 A shows variation in beam width
relative to variation in the angle of the bent portion B when
the ratio of the length of the horizontal portion A to the
length of the bent portion B is fixedly set to 0.6:0.4, and a
frequency is set to 1.5 GHz. In FIG. 6A, (a), (b), (c) and (d)
indicate beam widths when the angle of the bent portion B
is 0°, 30°, 60°, and 900, respectively. It can be seen that, as
the angle of the bent portion B increases from (a) to (d), the
beam width is also widened.

[0049] FIG. 6B is a graph showing variation in beam
width relative to variation in angle at a frequency 0 2.0 GHz
according to an embodiment of the present invention, and
illustrates variation in beam width relative to variation in the
angle of the bent portion B after the ratio of the length of the
horizontal portion A to the length of the bent portion B is set
to the same ratio as that of FIG. 6A, and the frequency is
changed from 1.5 GHz to 2.0 GHz.

[0050] In detail, FIG. 6B shows variation in beam width
relative to variation in the angle of the bent portion B when
the frequency is 2.0 GHz. In FIG. 6B, (a), (b), (¢) and (d)
indicate beam widths when the angle of the bent portion B
is 0°, 30°, 60°, and 90°, respectively. It can be seen that, as
the angle of the bent portion B increases from (a) to (d), the
beam width is also widened.

[0051] FIG. 6C is a graph showing variation in beam
width relative to variation in angle at a frequency of 2.5 GHz
according to an embodiment of the present invention, and
illustrates variation in beam width relative to variation in the
angle of the bent portion B after the ratio of the length of the
horizontal portion A to the length of the bent portion B is set
to the same ratio as that of FIGS. 6A and 6B, and a frequency
is changed from 1.5 GHz or 2.0 GHz to 2.5 GHz.

[0052] In detail, FIG. 6C shows variation in beam width
relative to variation in the angle of the bent portion B when
the frequency is 2.5 GHz. In FIG. 6C, (a), (b), (c) and (d)
indicate beam widths when the angle of the bent portion B
is 0°, 30°, 60°, and 90°, respectively. It can be seen that, as
the angle of the bent portion B increases from (a) to (d), the
beam width is also widened.

[0053] Therefore, referring to FIGS. 6A, 6B and 6C, it can
be seen that, as the frequency band becomes higher, the
beam width is influenced more by variation in the angle of
the bent portion B, and, as the angle of the bent portion B
increases, the beam width is further widened.

[0054] FIG. 7 is a graph showing variation in beam width
relative to variation in the lengths of the horizontal portion
and the bent portion at a frequency of 2.0 GHz according to
an embodiment of the present invention, and illustrates
variation in beam width relative to variation in the length of
the horizontal portion A while the ratio of the length of the
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horizontal portion A to the length of the bent portion B is
changed after the frequency has been fixedly set to 2.0 GHz,
and the angle of the bent portion B has been fixedly set to
30°.

[0055] In detail, (a), (b), (c) and (d) indicate beam widths
when the ratio of the length of the horizontal portion A to the
length of the bent portion B is 0.2:0.8, 0.4:0.6, 0.6: 0.4, and
0.8:0.2, respectively. It can be seen that, as the length of the
horizontal portion A increases, the beam width is also
widened.

[0056] Therefore, it can be seen that, as the length of the
horizontal portion A increases, the beam width is widened,
and, as the frequency increases, variation in the beam width
becomes large.

[0057] Further, it can be seen that variation in beam width
according to the length of the horizontal portion A, as shown
in FIG. 7, is less than variation in beam width according to
the angle of the bent portion B, as shown in FIGS. 6 A to 6C.
[0058] These results indicate that it is generally difficult
for a wide band antenna to provide a constant beam width
for each frequency compared to a narrow band antenna, but,
if the bent folded dipole antenna provided by the present
invention is used, the beam width difference for each fre-
quency band can be reduced. Accordingly, if the bent folded
dipole antenna of the present invention is applied, a wide
band antenna exhibits beam width characteristics similar to
those of a narrow band antenna, and a base station, which
employs such an antenna, can provide consistent speech
quality for respective transmission/reception frequencies,
thus providing services having excellent quality.

[0059] As described above, the present invention provides
a bent folded dipole antenna, in which a plurality of bent
folded dipole components, each made of a metal plate or a
copper plate, forms a bent folded dipole antenna unit, so that
the bent folded dipole antenna unit is implemented as a
single pattern. Accordingly, the present invention is advan-
tageous in that it can reduce a beam width difference varying
with a frequency band, simplify the structure of the antenna
to reduce the cost thereof, and easily obtain dual polarization
characteristics and wide band characteristics by combining
a feeding unit for feeding a signal in a dual feeding manner
with the bent folded dipole antenna unit implemented as a
single pattern. In addition, the present invention is advan-
tageous in that current flowing into the feed point of the
feeding unit is induced only in folded dipole components
without flowing into another feed point, thus realizing
excellent isolation characteristics.

[0060] Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that various modifi-
cations, additions and substitutions are possible, without
departing from the scope and spirit of the invention as
disclosed in the accompanying claims.

1. A bent folded dipole antenna for reducing a beam width

difference, comprising:

a bent folded dipole antenna unit, formed in such a way
that a plurality of bent folded dipole components is
connected to each other as a single pattern; and

a feeding unit for feeding a signal to the bent folded dipole
antenna unit.

2. The bent folded dipole antenna according to claim 1,

wherein the bent folded dipole antenna unit is implemented
so that a direction of polarization is determined by a direc-
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tion of currents of a fed signal which flows through the
plurality of bent folded dipole components.

3. The bent folded dipole antenna according to claim 2,
wherein the polarization is formed through a vector com-
position of electric fields formed depending on a direction in
which the currents flow.

4. The bent folded dipole antenna according to claim 1,
wherein the bent folded dipole antenna unit generates dual
polarization using a dual feeding structure of the feeding
unit for feeding a signal to the plurality of bent folded dipole
components.

5. The bent folded dipole antenna according to claim 4,
wherein each of the bent folded dipole components is made
of a metal plate or a copper plate.

6. The bent folded dipole antenna according to claim 5,
wherein each of the bent folded dipole components com-
prises a horizontal portion and a bent portion.
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7. The bent folded dipole antenna according to claim 6,
wherein the bent folded dipole antenna unit is implemented
so that a beam width thereof is adjusted by an angle of the
bent portion.

8. The bent folded dipole antenna according to claim 6,
wherein the bent folded dipole antenna unit is implemented
so that a beam width thereof is adjusted by lengths of the
horizontal portion and the bent portion.

9. The bent folded dipole antenna according to claim 7,
wherein the angle of the bent portion is 45°+30°.

10. The bent folded dipole antenna according to claim 8,
wherein the length of the horizontal portion is 0.2 to 0.8
times as long as a length of the dipole component.

11. The bent folded dipole antenna according to claim 8,
wherein the length of the bent portion is 0.2 to 0.8 times as
long as a length of the dipole component.
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