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(57) Disposing an additional sleeve-shaped struc-
ture, which is also called a sleeve, on a first radiator
(204,304) of both resonant radiators of a dipole antenna
(200, 220, 300, 350) so that a cavity is formed between
the additional sleeve-shaped structure and a second res-
onant radiator (212, 316) of the dipole antenna (200, 220,

Dipole antenna for broadband transmission

300, 350). An effective bandwidth of the dipole antenna
(200, 220, 300, 350) is increased significantly by a ca-
pacitance effect caused by the cavity so that more chan-
nels can be received by a general digital television broad-
band antenna while the dipole antenna (200, 220, 300,
350) is applied on the digital television broadband anten-
na.
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Description

[0001] The presentinvention relates to a dipole anten-
na formed on a substrate for 47 transmitting a signal ac-
cording to the pre-characterizing clause of claim 1.
[0002] The usage of a general dipole antenna is de-
termined by the effective bandwidth of the general dipole
antenna. The broadest usage of the general dipole an-
tenna is the integrated digital television broadband an-
tenna applied on a general digital household appliance.
As is well known in the art, digital household appliances
typically require a bandwidth between 460 MHz and 860
MHz. However, the general dipole antenna barely
achieves the required bandwidth of the general digital
household appliance because of its structural limitations.
The effective bandwidth of the general digital household
appliance barely reaches roughly twenty percent of the
required bandwidth. Additionally, this limitation results in
significant limitations in the effective bandwidth of an in-
tegrated digital television broadband antenna and the us-
age of the general digital household appliance.

[0003] This in mind, the present invention aims at pro-
viding a dipole antenna formed on a substrate for trans-
mitting a signal.

[0004] Thisis achieved by a dipole antenna according
to claim 1. The dependent claims pertain to correspond-
ing further developments and improvements.

[0005] As will be seen more clearly from the detailed
description following below, the claimed dipole antenna
is utilized for enhancing a capacitance effect with a
sleeve-shaped structure and a substrate for enhancing
an effective bandwidth from twenty percent to more than
seventy percent of the required bandwidth.

[0006] In the following, the invention is further illustrat-
ed by way of example, taking reference to the accompa-
nying drawings. Thereof:

Fig. 1 is a diagram of a prior art dipole antenna.
Fig. 2 is a diagram of a dipole antenna of the present
invention.

Fig. 3 is a diagram of a dipole antenna of the present
invention.

Fig. 4 is a diagram of a dipole antenna of the present
invention.

Fig. 5is an experimental comparison graph of a con-
ventional dipole antenna and dipole antennas of the
present invention.

Fig. 6 is a diagram of the dipole antenna utilizing a
microstrip structure forfeeding a signal in the present
invention.

[0007] Please refer to Fig. 1, which is a diagram of a
prior art dipole antenna 100. The dipole antenna 100 is
formed on a substrate 102 for transmitting a first signal.
As shown in Fig. 1, the dipole antenna 100 comprises a
first radiator 104, a feeding line 106, a signal source 108,
agroundline 110, and a second radiator 112. The feeding
line 106 is connected to an end of the first radiator 104.
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The signal source 108 is connected to the feeding line
106 and utilized for providing the first signal. The ground
line 110 is connected to the signal source 108. The sec-
ond radiator 112 is connected to an end of the ground
line 110. The dipole antenna 100 transmits and receives
signals via the resonance between the first radiator 104
and the second radiator 112. In other words, the first ra-
diator 104 and the second radiator 112 are a pair of res-
onant radiators. The lengths of the first radiator 104 and
the second radiator 112 affect the bandwidths of trans-
mitting and receiving signals. Therefore, the lengths of
the first radiator 104 and the second radiator 112 are set
tobe a quarter of the wavelength of the first signal thereby
providing efficient power consumption as the dipole an-
tenna 100 transmits the first signal. The dipole antenna
100 thus transmits the first signal in a specific effective
bandwidth. However, the specific effective bandwidth is
only capable of reaching twenty percent of the required
bandwidth as mentioned previously. Therefore, it is ap-
parent that new and improved devices are needed for
solving said problem.

[0008] Certainterms are used throughout the following
description and claims to refer to particular system com-
ponents. As one skilled in the art will appreciate, con-
sumer electronic equipment manufacturers may refer to
a component by different names. This document does
not intend to distinguish between components that differ
in name but not function. In the following discussion and
in the claims, the terms "including" and "comprising" are
used in an open-ended fashion, and thus should be in-
terpreted to mean "including, but not limited to ..." The
terms "couple" and "couples" are intended to mean either
an indirect or a direct electrical connection. Thus, if a first
device couples to a second device, that connection may
be through a direct electrical connection, or through an
indirect electrical connection via other devices and con-
nections.

[0009] Please refer to Fig. 2, which is a diagram of a
dipole antenna 200 of the present invention. The dipole
antenna 200 is formed on a substrate 202 for transmitting
a second signal. The dipole antenna 200 comprises a
first radiator 204, a feeding line 206, a signal source 208,
a ground line 210, a second radiator 212, and a sleeve-
shaped (or U-shaped) structure 214. The length of the
first radiator 204 is about a quarter of the wavelength of
the second signal. The feeding line 206 is connected to
the first radiator 204. The signal source 208 is connected
to the feeding line 206 and is utilized to provide the sec-
ond signal. The ground line 210 is connected to the signal
source 208. The second radiator 212 is connected to the
ground line 210. The length of the second radiator 212
is about a quarter of the wavelength of the second signal.
The sleeve-shaped structure has an opening and a
closed bottom portion. The closed bottom portion of the
sleeve-shaped structure 214 is perpendicularly connect-
ed to the second radiator 212. A measurement of the
length of the inner-side of the sleeve-shaped structure
214 is about a quarter of the wavelength of the second
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signal. The sleeve-shaped structure 214 may also be de-
noted as a sleeve. The first radiator 208 and the second
radiator 212 are resonant radiators in a pair.

[0010] As shown in Fig. 2, the first radiator 204 is in-
serted in the sleeve-shaped structure 214 through the
opening and disconnected from the closed bottom por-
tion. According to the disposition of the signal source
208, the orientation of the current transmitted through
the first radiator 204 must be adverse to the orientation
of the current transmitted through the second radiator
212. Therefore, the adverse orientations of the currents
and the sleeve-shaped structure 214 lead to a capaci-
tance effect between the sleeve-shaped structure 214
and the first radiator 204. The substrate 202 is a printed
circuit board (PCB) for increasing the magnitude of the
capacitance effect. Therefore, an effective bandwidth of
the dipole antenna 200 is increased significantly whereby
the effective bandwidth of the dipole antenna 200 reach-
es more than seventy percent of the required bandwidth,
which ranges from 460 MHz to 860 MHz as mentioned
previously.

[0011] Please refer to Fig. 3, which is a diagram of a
dipole antenna 220 of the present invention. The dipole
antenna 220 feeds a signal with a microstrip structure.
The dipole antenna 220 is derived by adding the micro-
strip structure to the dipole antenna 200 shown in Fig. 2.
As shown in Fig. 3, a connector 218 extends from the
sleeve-shaped structure 214 and is connected to the
ground line 210. A conductive wire 216 is connected to
an end ofthe first radiator 204 and an end of the connector
218, and is utilized to feed a signal of the signal source
208 to the first radiator 204. The connector 218 is utilized
to feed the signal to the second radiator 212 through the
ground line 210. A microstrip structure comprises the
conductive wire 216, the connector 218, and part of the
substrate 202, and the microstrip structure is denoted as
a region S surrounded by a dotted line shown in Fig. 3.
Therefore, by way of the conductive wire 216, the dipole
antenna 220 may be formed in a smaller substrate 202
than the dipole antenna 200. The practicability of the di-
pole antenna 220 on the digital television broadband an-
tenna is thus enhanced.

[0012] Please refer to Fig. 4, which is a diagram of a
dipole antenna 300 of the present invention. The dipole
antenna 300 is formed on a substrate 302 for transmitting
a third signal. The dipole antenna 300 comprises a first
radiator 304, a first branch 306, a second branch 308, a
feeding line 310, a signal source 312, a ground line 314,
a second radiator 316, a closed portion 360, a first beam
352, a second beam 322, a third branch 318, a fourth
branch 320, a third beam 326, and a fourth beam 324.
The length of the first radiator 304 is about a quarter of
the wavelength of the third signal. The first branch 306
has an end connected to the second end of the first ra-
diator 304 and bends toward the first end of the first ra-
diator 304. The sum of the lengths of the first radiator
304 and the first branch 306 is about a quarter of the
wavelength of the third signal. The second branch 308
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has an end connected to the second end of the first ra-
diator 304 and bends toward the first end of the first ra-
diator 304. The sum of the lengths of the first radiator
304 and the second branch 308 is about a quarter of the
wavelength of the third signal. The feeding line 310 is
connected to the second end of the first radiator 304. The
signal source 312 is connected to the feeding line 310.
The ground line 314 is connected to the signal source
312. The second radiator 316 has a first end connected
to the ground line 314. The closed portion 360 is con-
nected to the second radiator 316. The first beam 352 is
connected to the closed portion 360. The second beam
322 is also connected to the closed portion 360. A first
opening comprises the closed portion 360, the first beam
352, and the second beam 322. A measurement of the
length of the inner-side of the first opening is about a
quarter of the wavelength of the third signal. The first
radiator 304 is inserted in the first sleeve-shaped struc-
ture and disconnected from the first opening. The third
branch 318 has an end connected to the second end of
the second radiator 316 and bends toward the first end
of the second radiator 316. The sum of the lengths of the
second radiator 316 and the third branch 318 is about a
quarter of the wavelength of the third signal. The fourth
branch 320 has an end connected to the second end of
the second radiator 316 and bends toward the first end
of the second radiator 316. The sum of the lengths of the
second radiator 316 and the fourth branch 320 is about
a quarter of the wavelength of the third signal. The third
beam 326 extends from the closed portion 360. The
fourth beam 324 extends from the closed portion 360
also. A second opening comprises the closed portion
360, the third beam 326, and the fourth beam 324. A
measurement of the length of the inner-side of the second
opening is about a quarter of the wavelength of the third
signal. The second radiator 316 is inserted in the second
opening and connected to the second opening. The first
radiator 304 and the second radiator 316 are resonant
radiators in a pair.

[0013] According to the disposition of the signal source
312, the orientation of the current transmitted through
the first radiator 304 must be adverse to the orientation
of the currents transmitted through the first beam 352
and the second beam 322. Therefore, a capacitance ef-
fect is generated from the adverse orientations and the
first opening. The substrate 302 is a printed circuit board
for increasing the magnitude of the capacitance effect.
Therefore, an effective bandwidth of the dipole antenna
300is thereby increased significantly so that the effective
bandwidth of the dipole antenna 300 reaches more than
seventy percent of the required bandwidth, which ranges
from 460 MHz to 860 MHz as mentioned previously.
[0014] As shown in Fig. 4, the sum of the lengths of
the first radiator 304 and the first branch 306 is about a
quarter of the wavelength of the third signal. Such dis-
position is utilized for decreasing the size of the dipole
antenna 300 on the substrate 302. The practical utiliza-
tion of the dipole antenna 300 for a general digital tele-
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vision broadband antenna is thus increased. The dispo-
sition, which sets the sum of the first radiator 304 and
the second branch 308 equal to a quarter of the wave-
length of the third signal, is applied for the same reason.
The first branch 306 and the second branch 308 must be
connected to the first end of the first radiator 304 for al-
lowing the dipole antenna 300 to transmit the third signal
in a concentrated orientation in the air. Similarly, the dis-
positions, which set the sum of the lengths of the second
radiator 316 and the third branch 318 about a quarter of
the wavelength of the third signal and set the sum of the
lengths of the second radiator 316 and the fourth branch
320 about a quarter of the wavelength of the third signal,
are also utilized for decreasing the size of the dipole an-
tenna 300 on the substrate 302. Therefore, the practical
utilization of the dipole antenna 300 for the general digital
television broadband antennais thus also enhanced. The
third branch 318 and the fourth branch 320 must be con-
nected to the first end of the second radiator 316 for al-
lowing the dipole antenna 300 to transmit the third signal
in a concentrated orientation in the air. Moreover, apply-
ing such dispositions applied on the first end of the first
radiator 304 and the second end of the second radiator
316 simultaneously for decreasing the size of the dipole
antenna 300 on the substrate 302 are necessary. There-
fore, the basic structure of the conventional dipole an-
tenna 100 is also maintained in the dipole antenna 300
of the present invention as well as the dipole antenna
200 of the present invention. The basic structure com-
prises that the lengths of the equivalent radiators dis-
posed at both sides of the signal source 312 are equiv-
alent.

[0015] As shownin Fig. 4, note that the dispositions of
the third beam 326 and the fourth beam 324 are not nec-
essary, but the dispositions must satisfy certain condi-
tions. The first condition: the second opening comprises
the fourth beam 324, the third beam 326, and the closed
portion 360. The second condition: a measurement of
the length of the inner-side of the second opening is about
a quarter of the wavelength of the third signal. The third
condition: the second radiator 316 is inserted in the sec-
ond opening. In other words, without the third beam 326
and the fourth beam 324, the effect of reaching more
than seventy percent of the required bandwidth is still
maintained in the dipole antenna 300.

[0016] Please referto Fig. 5, which is an experimental
comparison graph of the conventional dipole antenna
100 and the dipole antennas 200, 300 of the present in-
vention. As shown in Fig. 5, the dipole antennas 100,
200, and 300 are operated while the voltage standing
wave ratio (VSWR) is 3. As mentioned previously regard-
ing the dipole antenna 100, the effective bandwidth of
the dipole antenna 100 is roughly twenty percent of the
required bandwidth. In Fig. 5, two intersections are gen-
erated by the waveform A of the dipole antenna 100 and
the datum line representing the voltage standing wave
ratio (VSWR) is 3. The segment formed by the two inter-
sections covers roughly twenty-five percent of the re-
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quired bandwidth. An intersection is generated by the
waveform B of the dipole antenna 200 or 300 and the
datum line representing the voltage standing wave ratio
is 3. A segment extends from the intersection to the right
terminal of the datum line covers at least eighty percent
of the required bandwidth.

[0017] Please refer to Fig. 6, which is a diagram of the
dipole antenna 350 utilizing a microstrip structure for
feeding a signal in the present invention. As shown in
Fig. 6, a first end of a conductive wire 328 is connected
to the second end of the first radiator 304. A second end
of the conductive wire is connected to the feeding line
for feeding a signal. A connector 330 extends from the
second beam 322. A microstrip structure comprises the
conductive wire 328, the connector 330, and part of the
substrate 302, and is denoted as a region T surrounded
in a dotted line in Fig. 6. Therefore, the dipole antenna
350 is formed on a smaller substrate 302 by utilizing the
conductive wire 328, and the size of the dipole antenna
350 is also decreased. Therefore, the practical utilization
the dipole antenna 350 for the general digital television
broadband antenna is thus enhanced.

[0018] In summary, the present invention provides a
dipole antenna for enhancing a capacitance effect with
a sleeve-shaped structure and a substrate for enhancing
an effective bandwidth from twenty percent to more than
seventy percent of the required bandwidth. Therefore,
when a dipole antenna of the present invention is utilized
with a general digital television broadband antenna, the
number of receivable channels is also increased. Addi-
tionally, the size of a dipole antenna of the present in-
vention may also be decreased by utilizing a microstrip
structure for enhancing the practicability of the dipole an-
tenna of the present invention without affecting the ef-
fective bandwidth. When the dipole antenna of the
present invention is utilized in conjunction with the gen-
eral digital television broadband antenna, the decreased
size of the dipole antenna of the present invention also
enhances the practicability of the dipole antenna of the
present invention.

Claims

1. A dipole antenna (200, 220) formed on a substrate
(202) for transmitting a signal, the dipole antenna
(200, 220) comprising:

a first radiator (204); and

a second radiator (212) resonating with the first
radiator (204) for transmitting the signal;
characterized in

that the dipole antenna (200,220) further com-
prises a sleeve-shaped structure (214) having
an opening and a closed bottom portion con-
nected to the second radiator (212); and

that the first radiator (204) is inserted in the
sleeve-shaped structure (214) through the
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opening and disconnected from the closed bot-
tom portion of the sleeve-shaped structure
(214).

The dipole antenna (200,220) of claim 1, character-
ized in that the dipole antenna (200,220) is formed
on a printed circuit board (PCB).

The dipole antenna (200,220) of claim 1, character-
ized in that the length of the first radiator (204) is
about a quarter of the wavelength of the signal fed
into the first radiator (204).

The dipole antenna (200,220) of claim 1, character-
ized in that the length of the second radiator (212)
is about a quarter of the wavelength of the signal fed
into the second radiator (212).

The dipole antenna (200,220) of claim 1, character-
ized in thatameasurement of the length of the inner-
side of the sleeve-shaped structure (214) is about a
quarter of the wavelength of the signal fed into the
second radiator (212).

The dipole antenna (220) of claim 1, characterized
in that the dipole antenna (220) further comprises
a connector (218) extending from the sleeve-shaped
structure (214).

The dipole antenna (220) of claim 6, characterized
in that the dipole antenna (220) further comprises
a conductive wire (216) connected to an end of the
first radiator (204) and an end of the connector (218)
for feeding the signal into the first radiator (204) and
the second radiator (212).

A dipole antenna (300,350) formed on a substrate
(302) and utilized for transmitting a signal, the dipole
antenna (300,350) comprising:

afirst radiator (304) having a first end and a sec-
ond end, the second end comprising a first
branch (306) and a second branch (308); and
a second radiator (316) having a first end and a
second end, the second end comprising a third
branch (318) and a fourth branch (320);
characterized in

that the dipole antenna (300,350) further com-
prises a sleeve-shaped structure having a
closed portion (360) connected to a first beam
(352) and a second beam (322) to form a first
opening; and

that a first end of the second radiator (316) is
connected to the closed portion (360) of the
sleeve-shaped structure, and the first radiator
(304) is inserted in the sleeve-shaped structure
through the first opening and disconnected from
the closed portion (360) of the sleeve-shaped
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10.

11.

12.

13.

14.

15.

16.

17.

structure.

The dipole antenna (300,350) of claim 8, character-
ized in that the sum of the lengths of the first radiator
(304) and the first branch (306) is about a quarter of
the wavelength of the signal fed into the first radiator
(304).

The dipole antenna (300,350) of claim 8, character-
ized in that the sum of the lengths of the first radiator
(304) and the second branch (308) is about a quarter
of the wavelength of the signal fed into the first radi-
ator (304).

The dipole antenna (300,350) of claim 8, character-
ized in that the sum of the lengths of the second
radiator (316) and the third branch (318) is about a
quarter of the wavelength of the signal fed into the
second radiator (316).

The dipole antenna (300,350) of claim 8, character-
ized in that the sum of the lengths of the second
radiator (316) and the fourth branch (320) is about
a quarter of the wavelength of the signal fed into the
second radiator (316).

The dipole antenna (300,350) of claim 8, character-
ized in that the sum of the lengths of the first beam
(352), the closed portion (360), and the second beam
(322) is about a quarter of the wavelength of the sig-
nal fed into the second radiator (316).

The dipole antenna (300,350) of claim 8, character-
ized in that the dipole antenna (300,350) further
comprises a third beam (326) and a fourth beam
(324) respectively connected to the closed portion
(360) of the sleeve-shaped structure for forming a
second opening, and the second radiator (316) in-
serted in the second opening.

The dipole antenna (300,350) of claim 14, charac-
terized in that the sum of the lengths of the third
beam (326), the closed portion (360), and the fourth
beam (324) is about a quarter of the wavelength of
the signal fed into the second radiator (316).

The dipole antenna (350) of claim 14, characterized
in that the dipole antenna (300,350) further com-
prises a connector (330) extending from the first
opening and the second opening.

The dipole antenna (350) of claim 8, characterized
in that the dipole antenna (350) further comprises
a conductive wire (328) connected to the first end of
the first radiator (304) and an end of the connector
(330) and utilized for feeding the signal into the first
radiator (304) and the second radiator (316).
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The dipole antenna (300,350) of claim 8, character-
ized in that the dipole antennais formed on a printed
circuit board.

The dipole antenna (300,350) of claim 8, character-
ized in that the first branch (306) extends from the
second end of the first radiator (304) and bends to-
ward the first end of the first radiator (304).

The dipole antenna (300,350) of claim 8, character-
ized in that the second branch (308) extends from
the second end of the first radiator (304) and bends
toward the first end of the first radiator (304).

The dipole antenna (300,350) of claim 8, character-
ized in that the third branch (326) extends from the
second end of the second radiator (316) and bends
toward the first end of the second radiator (316).

The dipole antenna (300,350) of claim 8, character-
ized in that the fourth branch (324) extends from
the second end of the second radiator (316) and
bends toward the first end of the second radiator
(316).
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